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Academia  Mexicana  de  ciencias  exactas,  fiscas  y naturales.  Anuario,  1895- 
96.  afio  1-2.  8°.  Mexico,  Secretaria  cle  fomento,  1896-97. 

Academia  Mexicana  de  ciencias  exactas,  fisicas  y naturales.  Reseha  presen- 
tacla  en  la  sesi6n  del  dfa  10  de  Enero  de  1898  poi*  el  . . . secretario.  8°.  Mexico, 
Secretaria  de  fomento,  1898. 

Aereboe,  F.  Buchfiilirung,  anleitung  fiir  den  praktischen  landwirt.  Ed.  2.  pt. 
1 12c.  Berk,  Gebr.  Unger,  1898.  (Anleitungen  fiir  den  praktischen  landwirt  j 

lierausgegeben  vom  direktorium  der  Deutschen  landwirtschafts-gesellschaft.  nr.  8.) 

Alcorn  agricultural  and  mechanical  college,  Westsiclf,  Miss.  Catalogue,  1897-98. 
8 A Fayette,  1898. 

Allgemeine  botanische  zeitschrift  fiir  systematik,  floristik,  pflanzengeographie, 
etc.,  Jan.,  1895-Dec.,  1897.  jahrg.  1-3.  8C.  Karlsruhe,  J.  J.  Reiff,  1895-97. 

Edited  by  A Kneucker. 

American  chemical  society.  Directory.  8°.  n.  p.,  1897. 

American  Hereford  cattle  breeders'  association.  American  Hereford  record 
and  Hereford  herd  book.  v.  18.  pi.  4°.  Columbia,  Mo.,  E.  AY.  Stephens,  1898. 

American  library  association.  List  of  subject  headings  for  use  in  dictionary 
catalogs,  prepared  by  a committee  of  the  American  library  association ; 2d  edition 
revised,  with  an  appendix  containing  hints  on  subject  cataloging  and  schemes  for 
subheads  under  countries  and  other  subjects,  pp.  206.  8°.  Boston,  Library 

bureau,  1898. 

American  Poiand-China  record  company.  American  Polaud-China  record,  v. 
15-20.  8°.  Cedar  Rapids,  la.,  Ainer.  Poiand-China  record  co.,  1894-98. 

Amsterdam.  Koninklijke  akademie  van  wetenschappen.  Yerslagen  en  mede- 
deelingen;  afdeeling  natuurkunde.  v.  1-ser.  3,  v.  9.  8°.  Amsterdam,  1853-92. 

Naam-  en  zaakregister  . . . deel  1-17,  [1853-66] . pp.  18.  8°.  Amster- 
dam, 1880. 

Amsterdam.  Koninklijk  zoologischg  enootschap  “natura  artis  magistra  ” 

Koninklijk  zoologisch  genootschap  “natura  artis  magistra",  1838-1  Mei-1898.  pp.  64. 
il.  4°.  [Amsterdam,  1898.] 
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Annee  (L’)  biologique;  comptes  reudus  annuels  des  travaux  cle  biologie  generate, 
1896.  v.  2.  il.  8:.  Paris,  C.  Reinwald,  1898. 

Areohavaleta,  Jose.  Las  gram.'neas  Uruguay  as.  pp.  552.  il.  4°.  Montevideo, 
Establecimiento  tipo-litogratico  ‘‘Oriental”,  1894. 

Baillon,  Henry  Ernest.  Histoire  des  plantes.  13  v.  il.  4°.  Paris,  Ha cbette  &. 
cie.,  1867-95. 

Barth,  Justus.  Nbrrdnaskaller ; crania  antiqua  in  parte  orientali  Norvegise  meri- 
dionals inventa  . . . udgivet  ved  G.  A.  Guldberg.  pp.  107.  pi.  10.  4°.  Chris- 

tiana, A.  W.  BrOgger,  1896. 

Behrens,  Wilhelm.  Tabellen  zum  gebrauch  bei  mikroskopischen  arbeiten.  Ed. 
3.  pp.  237.  8°.  Braunschweig,  Harald  Bruhn,  1898 

Belgium — Finances,  Ministre  des.  Tableau  general  du  commerce  avec  les  pays 
etrangers  pendent  Tann£e  1875-97.  f°.  Bruxelles,  Government,  1876-98. 

Benard,  Charles.  Le  Venezuela;  etudes  physiques,  politiques,  commerciales, 
minieres  et  agricoles,  avec  une  preface  de  Gabriel  Desbats.  pp.  106,  8°.  Bordeaux, 

G.  Gounouilhou,  1897. 

Bergey,  David  Hendricks.  Methods  for  the  determination  of  organic  matter  in 
air.  pp.  28.  il.  8".  Wash.,  Smithsonian  institution,  1896.  (Smithsonian  mis- 
cellaneous collections.  no.  1037.) 

Blaikie,  Francis.  On  the  conversion  of  arable  land  into  pasture  and  on  other 
rural  subjects.  Ed.  3.  pp.  48.  12°.  Lond.,  H.  & W.  Wright,  1833. 

Blaikie,  Francis.  Treatise  on  mildew  and  the  cultivation  of  wheat;  including 
hints  on  the  application  of  lime,  chalk,  marl,  clay,  gypsum,  &c,  &c.  pp.  36.  12° 

Lond.',  H.  & W.  Wright,  1828. 

Bois,  Desire,  compiler.  Dictionnaire  d’horticulture.  [pt.  6.]  il.  8°.  Paris, 
Paul  Klincksieck,  1898. 

Contents Mains  to  Phvtopte. 

Bokorny,  Thomas.  Lehrbucli  der  pflauzenphysiologie  mit  besonderer  riicksicht- 
nahme  auf  landwirthschaft  und  giirungsindustrie.  pp.  236.  il.  8°.  Berl.,  Paul 
Parey,  1898. 

Bokorny,  Thomas.  Toxicologische  notizen  iiber  ortho-  und  i ara-verbindungen. 
pp.  [7],  8°.  Bonn,  Emil  Strauss,  1896. 

Separat-abdruck  aus  dem  Archiv  fur  clie  gcs.  physiologie,  bd.  G4,  pp.  306-312. 

Bokorny,  Thomas.  Vergleichende  studien  iiber  die  giftwirkung  verschiedener 
substanzen  bei  algen  und  infusorien.  pp.  [45].  8°.  Bonn,  Emil  Strauss,  1896 

Separat — abdruck  aus  dem  Arcliiv  fur  die  ges.  physiologie,  bd.  64,  pp.  262-306. 

Borrero,  Francisco.  Cuestiones  Filipiuas ; memoria  por  el  teniente  general  . . . 
Borrero.  pp.  57.  8°.  Madrid,  M.  Minuesa,  1896. 

Boston,  Mass. — Public  Library.  Annual  report  of  the  trustees  . . . 1897.  pi.  8°. 
Boston,  Public  library,  1898. 

Bouttes,  J.  de.  Les  nouveaux  hybrides  a production  directe,  resistant  au  black- 
rot  et  aux  maladies  cryptogamiques  ; descriptions  ampelographiques,  renseigne- 
ments  et  culture,  pp.  138.  8°.  Lavaur,  Author,  1897.  (Etudes  de  viticulture 

nouvelle.) 

Bremen,  Ger. — Statistic,  Bureau  fur  bremische.  Jalirbuch  fiir  bremische  statistik 
. . . 1897,  heft  2.  8°.  Bremen,  Government,  1898. 

British  Berkshire  society.  British  Berkshire  herd  book.  v.  14.  8 . Abingdon 

Heber  Humfrey,  1898. 

British  Columbia.— Lands  and  works  department.  Report  of  the  chief  commis- 
sioner . . . for  the  year  ending  Dec.  31,  1897.  4°.  Victoria,  Government,  1898. 

British  museum.  Illustrations  of  typical  specimens  of  Lepidoptera  heterocera 
in  the  collection  of  the  British  museum,  pt.  9.  pi.  f°.  Lond.,  Trustees,  1893. 

Contents: — The  Macrolepidoptera  lieArocera  of  Ceylon;  by  G.  F.  Hampsou. 
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Britton,  Nathaniel  Lord,  and  Brown,  Addison.  Illustrated  flora  of  the  northern 
United  States,  Canada,  and  the  British  possessions,  v.  3.  il.  4°.  N.  Y.,  Charles 
Scribner’s  sons,  1898. 

Contents: — Apocynacem  to  Composite. 

Brough,  Charles  Hillman.  Irrigation  in  Utah.  pp.  212.  1 pi.  8°.  Baltimore, 

Johns  Hopkins  press,  1898.  (Johns  Hopkins  university  studies  in  historical  and 
political  science,  extra  v.  19.) 

Briinn,  Naturforschender  vereinin. — Meter ologische commission'.  14.-15.  bericht; 
ergebnisse  der  meteorologischen  beobachtungen  im  jahre  1894-95.  8°.  maps.  8°. 

Briinn,  Verein,  1896-97. 

Brunswick,  Ger.  (duchy) — Direction  der  forsten.  Mittheilungen  iiber  die  wirth- 
sehaftsergebnisse  der  herzoglich  Braunschweigischen  forstver-waltung  fiir  das  jahr 
1896-97.  f°.  Braunschweig,  Waisenhaus-buchdruckerei,  1898. 

Brunswick,  Ger.  (duchy) — Statistisches  bureau.  Beitriige  zur  statistik  des  her- 
zogthums  Braunsfchweig.  heft  14.  f°.  n.  p.,1898. 

Buenos  Ayres  (city) — Statistique  municipdle,  Direction  generate  de.  Annuaire  sta- 
tistique de  la  ville  de  Buenos  Ayres  . . . 1897.  v.  7.  4°.  Buenos- Ayres,  City,  1898. 

Bulgaria — Statistique,  Direction  de  la.  Statistique  des  ecoles  dans  la  principality 
de  Bulgarie  pendant  l’annee  scolaire  1894-95,  pt.  4;  1895-96,  pt.  1.  f°.  Sophia, 

Government,  1898. 

Contents: — 1894-95,  pt.  4.  Instituts  scolaires  moyens  et  ecole  des  hautes-etudes. — 1895-93,  pt.  1. 
Resnltats  gen6raux,  i>ar  arrondissements. 

In  French  and  Bulgarian. 

Bulgaria — Statistique,  Direction  de  la.  Statistique  du  commerce  de  la  princijiauty 
de  Bulgarie  avec  les  pays  etrangers,  mouvement  de  la  navigation  et  prix  moyens 
annuels  des  animaux  domestiques,  des  principaux  articles  pour  vivre  et  des  journees 
pendant  l’annee,  1897.  f°.  Sophia,  Government,  1898. 

Burroughs,  Edward.  Essays  on  practical  husbandry  and  rural  economy.  Essays 
1^2.  8°.  Lond.,  Longman,  Hurst,  Rees,  Orme  & Brown,  1820-21. 

California — Legislature.  Acts  supplementing  or  amending  the  Wright  irrigation 
law  passed  by  the  Legislature  in  1893.  pp.  13.  8°.  Sacramento,  State,  1893. 

Cambridge  botanical  supply  company.  Dissemination  of  plants  chiefly  by  their 
seeds,  a list  of  illustrative  specimens  collected  by  M.  E.  Gilbreth.  pp.  15.  8°. 
Camb.,  Mass.,  Camb.  botanical  supply  co.,  1895. 

Camus,  E.  G.  Statistique  sommaire  des  faits  d’hybridito  constates  dans  l’etendue 
de  la  flore  Europeenne.  pp.  12.  8°.  n.p.,  [1897]. 

Extrait  de  la  Revue  des  travaux  scientifiques. — Congres. 

Canada — Central  experimental  farm.  Report  of  the  Director,  1897.  pi.  8°.  Ottawa, 
Government,  1898. 

From  tlie  annual  report  on  the  Experimental  farms  for  the  year  1897. 

Canadian  naturalist,  v.  1-8;  n.s.,v.  1-9.  il.pl.  8°.  Montreal,  Dawson  bros., 
1857-81. 

Wanting  v,  3-4;  v.  7,  pt.  1. 

v.  1 has  title  Canadian  naturalist  and  geologist,  by  E.  Billings. 

v.  2-8  have  title  Canadian  naturalist  and  geologist  and  Proceedings  of  the  natural  history  society  of 
Montreal. 

n.  s.,  v.  1-2  have  title  Canadian  naturalist  and  geologist;  a bi-monthly  journal  of  natural  science 
conducted  by  a committee  of  the  Xaiural  history  society  of  Montreal. 

n.  s.,  v.  5-9  have  title  Canadian  naturalist  and  quarterly  journal  of  science,  with  the  Proceedings  of 
the  Natural  history  society  of  Montreal. 

Carpenter,  George  H.  Insect  enemies  of  the  potato,  pp.  11.  il.  8°.  Dublin, 
Office  of  the  Farmer’s  gazette,  1898. 

Carpenter,  George  H.  Report  on  economic  entomology  for  the  year  1897.  il.  8°. 
Dublin,  1898. 

Reprinted  from  the  Report  of  the  Council  of  the  Royal  Dublin  society  for  1897. 
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Casse],  Verein  fiir  naturkunde  zu.  Abhaudlungen  und  bericht  43.  iiber  das 
02.  vereinsjahr  1897-98.  8°.  Kassel,  Verein,  1898. 

Ceylon — Royal  botanic  gardens.  Report  of  J.  C.  Willis,  Director,  1897.  pp.  11.  f°. 

n.p.,  [1898] . 

Cincinnati — Commerce,  Chamber  of,  and  merchants'  exchange.  49th  annual  report 
. . . for  the  year  ending  Dec.  31,  1897.  1 pi.  4°.  Cincinnati,  Chamber  of  com- 

merce, 1898. 

Cline,  Henry.  Observations  on  the  breeding  and  form  of  domestic  animals,  pp. 
14.  8°.  Lond.,  H.  & W.  Wright,  1829. 

Colonial  consignment  and  distributing  company,  limited.  Special  report  on 
the  colonial  dairy  season,  1897-98.  4°.  [Lond  , 1897.] 

Colorado — Stale  engineer.  Irrigation  laws  and  instructions  to  superintendents 
and  water  commissioners,  Colorado,  pp.  228.  8°.  Denver,  State,  1894. 

Connecticut — Education,  State  board  of.  Arbor  day.  pp.  8.  8°.  n.  p.,  1895. 

(Connecticut  school  document,  no.  99.) 

Ccrnevin,  Ch.  Traite  de  zootechnie  speciale;  les  pores,  pp.  140.  il.  8°.  Paris, 
1898. 

Curtis,  Carlton  C.  Text-book  of  general  botany,  pp.  359.  il.  4°.  N.  Y.,  Long- 
mans, Green  & co;,  1897. 

Daily  commercial  news  and  shipping  list.  23d  annual  review,  1898.  il.  f°. 
San  Fran.,  1898. 

Dana,  Richard  H.  Double  taxation  in  Massachusetts;  a full  exposition  of  the 
injustice  and  inexpediency  of  parts  of  the  taxation  system  of  Massachusetts,  pp. 
86  + 24.  8°.  Boston,  [c1895]. 

Daniel,  Lucien.  Recherches  anatomiques  sur  les  greffes  lierbacees  et  ligneuses. 
pp.  104.  il.pl.  8°.  Rennes,  Fr.  Simon,  1896. 

Extrait  du  Bulletin  cle  la  Societe  scientifique  et  medicale  de  V Quest  du  3e  trimestre  1896. 

Deane,  Henry,  and  Maiden,  J.  H.  Observations  on  the  eucalypts  of  New  South 
Wales,  pt.  3.  pi.  8°.  [Sydney],  1897. 

From  the  Proceedings  of  the  Linnean  society  of  New  South  Wales , v.  22,  1897,  pp.  704-721. 

Deane,  Henry,  and  Maiden,  J.  H.  On  a new  species  of  Eucalyptus  from  the 
Sydney  district,  pp.  [3].  1 pi.  8°.  [Sydney],  1897. 

From  the. Proceedings  of  the  Linnean  society  of  Xew  South  Wales,  1897,  pp.  561-563. 

Dedicatory  exercises  at  the  [New  York  State]  Experiment  station;  new  biological 
building,  pp.  [4].  il.  f°.  Geneva,  N.  Y.,  1898. 

Supplement  to  the  Geneva  courier,  Sept.  28,  1898. 

Detmer,  Wilhelm.  Practical  plant  physiology  . . . translated  from  the  2d  Ger- 
man edition  by  S.  A.  Moor,  pp.555.  il.  8°.  Lond.,  Swan  Sounenschein  & Co.,  1898. 

Deutsche ' landwirtschaftliche  presse,  1878-96.  jahrg.  5-23.  f . Berl.,  1878-96. 

Dippel,  Leopold.  Das  mikroskop  und  seine  anwendung.  Ed.  2.  theil  2,  abt.  2. 
il.  8°.  Braunschweig,  Friedrich  Vieweg  & sohn,  1898. 

Contents : — theil  2,  abt.  2.  Anwendung  des  mikroskopes  auf  die  histiologie  der  gewachse. 

Dresden.  Oekonomische  gesellschaft  imkonigreiche  Sachen.  Mittheilungen, 
1897-98.  8°.  Dresden,  G.  Sclidnfeld,  1898. 

Egleston,  Nathaniel  Hillyer.  Hand-book  of  tree-planting;  or,  Why  to  plant, 
where  to  plant,  how  to  plant.  x>p.  126.  12°.  N.  Y.,  D.  Appleton  co.,  1896  [c  1884]. 

Ernden,  Ger.,  Naturforschende  geiellschaft.  82.  jahresbericht  . . . fiir  1896-97. 
8°.  Ernden,  Conr.  Zorn,  1898. 

Engineers’  society  of  western  Pennsylvania — Chemical  section.  Methods  for 
the  analysis  of  ores,  pig  iron  and  steel  in  use  at  the  laboratories  of  iron  and  steel 
works  in  the  region  about  Pittsburg,  Pa.,  together  with  an  appendix  containing 
various  special  methods  of  analysis  of  ores  and  furnace  products;  contributed  by 
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the  chemists  in  charge,  and  edited  by  a committee  of  the  Chemical  section,  Engi- 
neers’ society  of  western  Pennsylvania,  pp.  133.  8°.  Easton,  Pa.,  Chemical  pub- 
lishing co.,  1898. 

Engler,  Adolf,  and  Drude,  Oscar,  editors.  Die  vegetation  der  erde;  sammlung 
ptianzengeographischer  monographien.  v.  2,  pt.  1.  il.  pi.  8°.  Leipz.,  Wilhelm 
Eugelmann,  1898. 

Contents: — v.  2,  pt.  1.  Grimdziige  der  pflanzenverbreitung  iu  den  Karpathen,  von  F.  Pax. 

Everts,  Jonkheer  Eduard.  Coleoptera  Neerlandica  de  schildvleugelige  insecten 
van  Nederland  en  het  aangrenzend  gebied.  eerste  deel.  il.  4°.  ’s  Gravenhage, 
Martinus  Nijhoff,  1895. 

Fehrenbatch,  John.  Library  of  steam  engineering,  pp.  803.  il.  8°.  Cincin- 
nati, Ohio  Valley  co.,  1897. 

Finland — Government.  Befolkningsstatistik.  no.  27.  4°.  Helsingfors,  Govern- 

ment, 1897.  (Bidrag  till  Finlands  officiela  statistic,  [ser.]  6.) 

Contents: — Ofversight  af  folkmangdsfdrandringarna  i Finland  ar  1895. 

Finland — Government . Fattigv&rds-statistik.  no.  3.  4°.  Helsingfors,  Govern- 

ment, 1898.  (Bidrag  till  Finlands  officiela  statistik.  [ser.]  21,  a.) 

Contents:—  no.  3.  Fattigvarden  i Finland  ar  1894. 

Fur  trade  review.  Directory  of  the  fur  trade,  1898-99.  v.  22.  24°.  N.  Y.,  Fur 

trade  review,  [1898]. 

Gannett,  Henry.  United  States,  pp.466.  il.  maps.  12°.  Lond.,  Edward  Stan- 
ford, 1898.  (Stanford’s  compendium  of  geography  and  travel.  New  issue.  North 
America,  v.  2.) 

Genoa?  Italy — Comizio  agrario.  Regolamento  del  Comizio  agrario  di  Genova,  con 
annessi  il  regolamento  della  sezione  ornitologica  cinegetica  e i decreti  e le  disposizi- 
oni  concernenti  i comizi  agrari  del  regno,  pp.  30.  8^.  Genova,  Fratelli  Pagano, 

1898. 

Georgia — Agriculture,  State  Department  of.  Publications  for  the  year  1898.  v.  24. 
il.  8°.  Atlanta,  State,  1898. 

Gerhard,  William  Paul.  Sanitary  engineering,  pp.  132.  12  . N.  Y.,  Author,  1898. 

Germany — Kaiserliches  statistisches  amt.  Statistik  des  deutschen  reichs.  neue 
folge,  bd.  92,  97, 112, 114, 116.  f Berl.,  Government,  1898. 

Contents: — bd.  92.  Auswartiger  liandel  des  deutschen  zollgebiets  im  jalire  1890,  tkeil  2. — bd.  97. 
Auswartiger  handel  des  deutschen  zollgebiets  im  jalire  1897,  theil  1. — bd.112.  Die  landwirthschaft  im 
deutschen  reich  nach  der  landwirthschaftlichen  betriebszalilungvom  14  juni,  1895. — bd.  114.  Geverbe- 
statistik  der  bundesstaateu.  theil  1. — bd.  116.  Ge  verbe-statistik  der  grossstadte. 

Gorlitz,  Naturforschende  gesellschafft  zu.  Abhandlungen.  v.22.  8C.  Gdr- 

litz,  1898. 

Graftiau,  Jean.  La  fabrication  de  l’hydromel  et  du  vinaigre  de  miel.  pp.  32.  8°. 
Dison,  B.  Debois,  1896. 

Great  Britain — Agriculture , Board  of.  Agricultural  returns  for  Great  Britain, 
showing  the  acreage  and  produce  of  crops,  prices  of  corn,  and  number  of  live  stock, 
with  agricultural  statistics  for  the  United  Kingdom,  British  possessions,  and  foreign 
countries,  1897.  8°.  Lond.,  Government,  1898. 

Great  Britain — Agriculture , Board  of.  Annual  report  on  the  distribution  of  grants 
for  agricultural  education  and  research  in  the  year  1897-98 ; with  statements  respect- 
ing the  several  colleges  and  institutions  aided  and  experiments  conducted.  8°. 
Lond.,  Eyre  & Spottiswoode,  1898. 

Great  Britain — Agriculture,  Board  of — Departmental  committee  on  inland  transit  of 
cattle.  Minutes  of  evidence  taken  before  the  committee  . . . with  appendices  and 
index,  pp.  265.  f°.  Lond.,  Eyre  & Spottiswoode,  1898. 

Great  Britain — Agriculture,  Board  of — Departmental  committee  on  inland  transit 
of  cattle.  Report  of  the  . . . committee,  pp.  25.  f°.  Lond.,  Eyre  & Spottis- 

woode, 1898. 
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Great  Britain — Custom  house.  Annual  statement  of  the  trade  of  tlie  United  King- 
dom witli  foreign  countries  and  British  possessions,  1897.  f°.  Lond.,  Government, 

1898. 

Great  Britain — Trade , Board  of.  Annual  statement  of  the  navigation  and  ship- 
ping of  the  United  Kingdom  for  the  year  1897.  f°.  Lond.,  Government,  1898. 

Great  Britain — Trade,  Board  of.  Colonial  import  duties  . . . 1897.  pp.  399.  8°. 
Lond.,  Government,  [1898]. 

Great  Britain — Trade , Board  of.  Kailway  returns  for  England  and  Wales,  Scot- 
land and  Ireland  for  the  years  1896-97.  f°.  Lond.,  Government,  1897-98. 

Great  Britain — Trade,  Board  of.  Statistical  abstract  for  the  principal  and  other 
foreign  countries  in  each  year  from  1886  to  1895-96  (as  far  as  particulars  can  he 
stated),  no.  24.  8°.  Lond.,  Government,  1898. 

Great  Britain — Trade,  Board  of.  Statistical  abstract  for  the  United  Kingdom  in 
each  of  the  last  fifteen  years  from  1883  to  1897.  no.  45.  8°.  Lond.,  Government, 

1898. 

Guerin-Meneville,  Felix  Edouard.  Insectes.  pp.  [156].  pi.  12.  Text,  8°;  pi.  fc. 
Paris,  Arthus  Bertrand,  n.  d.  (Leeebvre,  C.  T.,  and  others.  Voyage  en  Abyssinie 
execute  pendant  . . . 1839-43.  v.  6,  livr.  9-10,  pp.  243-398.) 

Guerin-Meneville,  Felix  Edouard.  Lepidopt  res  [des  Indes-Orientales].  pp. 
[31].  pi.  [11].  8°.  [Paris,  1843.] 

Extract  from  Delessert's  Souvenirs  cVun  voyage  dans  Vlnde  execute  de  18S4  d 1839 , pp.  68-98. 

Halford,  George  Britton.  Thoughts,  observations  and  experiments  on  the  action 
of  snake  venom  on  the  blood  ; with  an  appendix,  pp.  71.  8°.  Melbourne,  Stillwell 

& Co.,  1894* 

Hamburg,  Botanisches  museum  und  laboratorium  fur  waarenkunde  zu. 

Bericht  fiber  die  thatigkeit  der  abtheiluug  ffir  samencontrole,  1895-97.  4°.  Hamb., 
L fit  eke  & Wulff,  1897-98. 

Handlirsch,  Anton.  Monographic  der  Phymatiden.  pp.  [103].  il.  pi.  9.  4°. 

Wien,  Alfred  Holder,  1897. 

Separatabdruck  aus  Annalen  des  K.  k.  naturhistorischen  ho/museums,  bd.  12  beft  2,  pp.  128-230. 

Hawaiian  sugar  planters’  association — Forestry  committee.  Report  . . . 1897. 
pp.  18.  8°.  Honolulu,  Hawaiian  gazette  print,  1897. 

Hempel,  Gustav,  and  Wilhelm,  Karl.  Die  biiume  und  striiucher  des  waldes,  in 
botanischer  und  forstwirthschaftlicher  beziehung.  lief.  16.  il.  pi.  fc.  Wien,  Ed. 
HOlzel,  n.  d. 

Hermann,  Binger.  Louisiana  purchase  and  our  title  west  of  the  Rocky  Mountains, 
with  a review  of  annexation  by  the  United  States,  pp.  87.  maps.  4°.  Wash., 
Government,  1898.  (United  States — Land  Office.  [Publications.]) 

Hertwig,  Oscar.  Die  zelle  und  die  gewebe;  grundzfige  der  allgemeinen  anatomie 
und  physiologie.  v.  2.  pp.  314.  il.  8°.  Jena,  Gustav  Fischer,  1898. 

Contents : — v,  2.  Allgerueiuen  anatomie  vmd  physiologie  der  gewebe. 

Holabird,  William  H.  American  beet  sugar;  instructions  for  field  work  from  seed 
to  harvest — with  full  illustrations  of  a model  sugar  factory — with  explanatory  notes, 
pp.  58.  il.  1 pi.  4°.  Los  Angeles,  Cal.,  Author,  [189-]. 

Holstein,  Friesian  association  of  America.  Holstein- Friesian  herd-book.  v.  15. 
8°.  [Holyoke,  Mass.],  Association,  1898. 

Howell,  Thomas.  Flora  of  northwest  America,  containing  brief  descriptions  of 
all  the  known  indigenous  and  naturalized  plants  growing  without  cultivation  north 
of  California,  west  of  LTah  and  south  of  British  Columbia,  v.  1,  fasc.  1-2.  8°. 

Portland,  Oreg.,  1897-98. 

Hungary — Statistisches  centralamt.  Ungarisches  statistisches  jahrbuch,  1896. 
neue  folge,  bd.  4.  4°.  Budapest,  Government,  1897. 
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Hungary — Statistisches  centralamt.  Ungarische  statistische  mittheilungen.  nene 
folge,  bd.  18-19.  f°.  Budapest,  Government,  1897-98. 

Contents: — bd.  18.  Landwirtschaftliche  production  in  den  jakreu  1895  und  1896. — bd.  19.  Teuer- 
schaden  in  den  jahren  1895  und  1896. 

Illinois — Labor  Statistics,  State  bureau  of.  16th  annual  report  . . . concern iug 
coal  in  Illinois,  1897,  containing  the  11th  annual  reports  of  the  State  inspectors  of 
mines.  8-.  Springfield,  State,  1898. 

India — Ajmere-Merwara.  Progress  report  of  forest  administration  in  Ajmere- 

Merwara  for  1896-97.  f°.  n.  p.,  1898. 

India — Bengal — Land  records  and  agriculture,  Department  of.  Agricultural  statis- 
tics of  the  lower  provinces  of  Bengal  for  1896-97.  f°.  Calcutta,  Government,  1898. 

India — Bengal — Veterinary  institution.  [Announcement.]  pp.  12.  8°.  n.  p., 

[1898]. 

India — Bombay  presidency — Forest  department.  Administration  reports  . . . for  the 
year  1896-97.  f . Bombay,  Government,  1898. 

India — Central  provinces — Forest  department.  Report  on  the  forest  administration 
. . . for  the  year  1896-97.  f°.  Allahabad,  Pioneer  press,  1897. 

India — Central  provinces — Land  records  and  agriculture,  Department  of . Report  . . . 
for  the  year  1895-96,  ending  September,  1896.  f °.  Allahabad,  Government,  1897. 

India—  Coorg — Forest  department.  Progress  report  of  forest  administration  in 
Coorg  for  1896-97.  f°.  Bangalore,  Government,  1898. 

India — Madras  presidency — Forest  department.  Annual  administration  report, 
1896-97.  f°.  Madras,  Government,  1898. 

India — Xdrth-w ester n Provinces  and  Oadh — Land  records  and  agriculture,  Ilepartmcnt 
of.  Annual  report  of  the  foreign  trade  for  the  year  ending  31st  March,  1898.  f°. 

Allahabad,  Government,  1898. 

India— North -western  Provinces  and  Oiidh — Land  records  and  agriculture,  Department 
of.  Returns  of  the  rail-borne  traffic  of  the  North-western  Provinces  and  Oudh  for 
the  quarter  ending  31st  March,  1898.  f . Allahabad,  Government,  1898. 

India — Punjab — Forest  department . Progress  report  of  forest  administration  in  the 
Punjab  for  1896-97.  f °.  Lahore,  Government,  1897. 

India — Railways,  Director-general  of.  Administration  report  on  the  railways  in 
India  for  1897-98,  pt.  1.  fc.  Simla,  Government,  1898. 

India — Southern  Shan  states.  Report  on  experimental  cultivation  in  the  Southern 
Shan  states  . . . 1897-98.  f°.  n.  p.,  [1898]. 

India — Statistical  bureau.  Agricultural  statistics  of  British  India  for  the  years 
1892-93  to  1896-97.  v.  13.  f °.  Calcutta,  Government,  1898. 

India — Statistical  bureau.  Prices  and  wages  in  India,  issue  15.  f . Calcutta, 
Government,  1898. 

Indianapolis — Trade,  Board  of.  Annual  report  . . . for  the  fiscal  year  ending 
June  1,  1898.  8°.  Indianapolis,  Board  of  trade,  1898. 

Iowa — Auditor.  29th  annual  report  ...  on  insurance,  1898.  8 . Des  Moines, 

State,  1898. 

Iowa — Geological  survey.  [Publications.]  v.  5-8.  il.pl.  4°.  Des  Moines,  Geolog- 
ical survey,  1896-98. 

Contents: — v.  5.  Annual  report,  1895. — v.  6.  Keport  on  lead,  zinc,  artesian  wells,  etc. — v.  7.  Annual 
report.  1896.— v.  8.  Annual  report,  1897. 

Ireland — Registrar-general.  Agricultural  statistics  of  Ireland,  witli  detailed  report 
on  agriculture  for  the  year  1897.  f °.  Dublin,  Government,  1898. 

Ireland — Registrar-general.  Agricultural  statistics,  Ireland,  1898 ; general  abstrucls 
showing  the  acreage  under  crops,  and  the  number  and  description  of  live  stock  in 
each  county  and  province,  1897-98.  8°.  Dublin,  Government,  1898. 


Italy — Finanze,  Ministero  delle — Gabelle , Dlrezione  gene-rale  delle.  Bollettino  cli  legis- 
lazione  e statistica  dogauale  e commerciale,  Jan. -Mar.  1898.  anno  2p  [no.  1].  4°. 

Roma,  Government,  1898. 

Jahresbericht  liber  die  untersncliungen  und  fortschritte  anf  dem  gesammtgebiete 
der  znckerfabrikation,  1896-97.  jahrg. 36-37.  il.  8C.  Braunschweig,  Friedrich 
View  eg  & sohn,  1897-98. 

Japan — Cabinet  imperial — Statistique  generale,  Section  de  la.  Resume  statistique 
de  Fempire  du  Japou.  annee  12.  4°.  Tokio,  Government,  1898. 

Japan — Imperial  geological  survey.  Imperial  geological  survey  of  Japan,  with  a 
catalogue  of  articles,  and  analytical  results  of  the  specimens  of  soils,  exhibited  at 
the  7th  International  geological  congress,  St.  Petersburg,  Russia,  pp.  28.  maps. 
8°.  Tokyo,  Government,  1897. 

Jordan,  Whitman  Howard.  Commercial  fertilizers  in  horticulture,  pp.  15.  8°. 

Boston,  Massachusetts  horticultural  society,  1896. 

From  the  Transactions  of  the  Massachusetts  horticultural  society , pt.  1,1895. 

Kentucky — Insurance  commissioner.  Annual  report  . . . for  the  year  ending 
December  31, 1897.  pt.  1.  8°.  Louisville,  State,  1898. 

Contents: — pt.  1.  Fire,  marine,  and  inland  insurance. 

Kilmer — F.  B:  In  the  land  of  ginger — Jamaica,  pp.  21.  il.  8°.  Phila.,  1898. 

Reprint  from  American  journal  of  pharmacy , v.  70,  no.  2,  Feb.,  1898. 

Kiug,  Johann  Christoph  Friedrich.  Entomologische  monograpliieen.  pp.  242. 
pi.  10.  8°.  Berl.,  G.  Reimer,  1824. 

Knuth,  Paul.  Handbuch  der  bliitenbiologie ; miter  zugrundelegung  von  Hermann 
Mullers  werk,  “Die  befruchtung  der  blumen  durch  insekten.”  v.  1 pp.  400.  8°. 

Leipz.,  Wilhelm  Engelmann,  1898. 

Contents: — v.  1.  Einleitung  und  litteratur. 

Koch,  Karl  Ludwig.  Arachniden  aus  Sibirien  und  Novaja  Semlja,  eingesammelt 
von  der  Schwedischen  expedition  im  jahre  1875.  pp.  136.  pi.  7.  4°.  Stockholm, 
P.  A.Norstedt  & sdner,  1879.  (Stockholm — Eongliga  srenslca  retenskaps-akademien. 
Handlingar.  bd.  16,  no.  5.) 

[Koch,  Karl  Ludwig.  Arachniden  familie  der  drassiden.]  pp.  352.  pi.  14.  8°. 

[Niirnberg,  1866-67.] 

t.  p.  w. 

Kohl,  Franz  Friedrich,  Die  gattungen  der  Sphegiden.  pp.  [284].  il.  pi.  11.  8°. 
Wien,  Alfred  Holder,  1896. 

Separatabdruck  aus  Annalen  cles  K.  k.  naturhistorischen  hof museums, bd.  11, heft  3-4, pp.  233-516. 

Kopp,  Hermann  Franz  Moritz.  Die  entwickelung' der  chemie  in  der  neueren  zeit. 
pp.  854.  8°.  Munchen,  R.  Oldenbourg,  1873.  (Kopp,  Hermann.  Geschichte  der 
wissenschaften  in  Deutchland.  v.  10.) 

Kiichenmeister,  Friedrich.  Die  in  und  an  dem  korper  des  lebenden  menschen 
vorkommenden  parasiten;  ein  lehr-  und  handbuch  der  diagnose  und  beliandluug 
der  thierischen  und  pfianzlichen  parasiten  des  menschen.  2v.  in  1.  pi.  8°.  Leipz., 
B.  G.  Teubner,  1855. 

Kulczynski,  Wladyslaw.  Aranese  in  Camtschadalia  a Dre  B.  Dybowski  collectre 
(Pajqki  zebrane  na  Kamczatce  przez  Dra  B.  Dybowskiego).  pp.  60.  pi.  3.  f . 
W.  Krakowie,  1885. 

Lamonby,  W.  F.,  compiler.  Greyhound  stud  book;  established  by  the  National 
coursing  club.  il.  1 pi.  8°.  Lond.,  Horace  Cox,  1898. 

Lawes,  John  Bennet,  and  Gilbert,  J.  H.  Growth  of  sugar  beet  and  the  manufac- 
ture-of  sugar  in  the  United  Kingdom,  pp.  29.  8°.  Lond.,  Spottiswoode  & co., 

1898. 

From  the  Journal  of  the  Royal  agricultural  society  of  England , ser  3,  v.  9,  pp.  344-370. 
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Lawes,  Jolin  Bennet,  and  Gilbert,  J.  H.  The  Royal  commission  on  agricultural 
depression  and  the  valuation  of  unexhausted  manures,  pp.  40.  8°.  Loud.  , Spottis- 

ay o ode  & co.,  1898. 

Author's  reprint  from  the  Journal  of  the  Royal  agricultural  society  of  England , ser.  3,  v.  8,  pp. 

674-711. 

Lawes,  John  Rennet,  and  Gilbert.  J.  H.  Valuation  of  manures  obtained  by  the 
consumption  of  foods  for  the  production  of  milk.  pp.  17.  8°.  Loud.,  Spottiswoode 
& co.,  1898. 

Author's  reprint  from  the  Journal  of  the  Royal  agricultural  society  of  England , ser.  3,  v.  9,  pp. 
103-117. 

Lawes  agricultural  trust  committee.  Memoranda  of  the  origin,  plan  and 
results  of  the  field  aud  other  experiments  conducted  on  the  farm  and  in  the  labora- 
tory of  Sir  John  Rennet  Lawes  . . . at  Rothamsted,  Herts  . . . report  by  Sir  J. 
Henry  Gilbert.  4 -.  [Loud.,  William  Clowes  & sons],  1898. 

Liebscher,  Georg,  and  EdJer,  Wilhelm.  Anbau-versuche  mit  verschiedenen 
sonimer-  und  winterweizen-sorten.  pp.  130.  8°.  Berl.,  Gebr.  Unger,  1898. 

(Deutsche  jlandwirtschafts-gksellschaft.  Arbeiten.  heft  32.) 

Lihkoping,  Sweden — Ostergotlands  Jans  frokontrollanstalt.  Redgorelse  . . . 1896-97. 
8°.  [Linkopiug,  1898.] 

Louisiana — Farmers’  intslitutes.  Bulletin  no.  1.  8°.  Baton  Rouge,  Bureau  of 

agriculture  and  immigration,  1898. 

Lucknow — Horticultural  gardens.  Report  . . . for  the  year  ending  31st  March, 

1897.  f°.  n.  p.,  n.  d. 

Liineburg.  Naturwissenschaftlicher  verein  fur  das  fiirstentum  Llineburg. 
Jahreshefte,  1896-98.  v.  14.  8°.  Liineburg,  Heinr.  Kbnig,  1898. 

McMaster,  John  Bach.  History  of  the  people  of  the  United  States  from  the 
Revolution  to  the  Civil  war.  v.  1-4.  pi.  8°.  N.  Y.,  1896-97. 

Mace,  E.  Atlas  de  microbiologie.  fasc.  1.  pi.  20.  Paris.  J.  B.  Bailliere  & tils, 

1898. 

Manitoba  and  Northwest  Territories,  Pure  bred  cattle  breeders’  association 
of.  4th  annual  report  of  the  Pure  bred  cattle  breeders7  association  . . . and  Sheep 
and  swine  breeders7  association  of  Manitoba  aud  N.  W.  T.  il.  8^.  Winnipeg, 
Buckie  printing  co.,  1898. 

Manitoba  dairy  association.  12tli  annual  report,  1898.  8°.  Winnipeg,  Govern- 

ment, 1898. 

Manitoba,  Historical  and  scientific  society  of.  Annual  report  for  the  year 
1897.  8C.  Winnipeg,  Society,  1898. 

Manitoba,  Historical  and  scientific  society  of.  Transactions  no.  51-52.  il.  pi. 
8°.  Winnipeg,  Society,  1898. 

Contents : —no.  51.  Game-birds  of  Manitoba;  by  G.  E.  Atkinson. — no.  52.  Sketch  of  the  life  and 
discoveries  of  Robert  Campbell  ...  by  George  Eryce. 

Marburg,  Gesellschaft  zur  beforderung  der  gesammten  naturwissenschaften 
zu.  Sitzungsberichte,  1897.  8°.  Marburg,  R.  Friedrich,  1898. 

Massachusetts — Agriculture,  State  board  of — Library.  Report  of  the  librarian 
and  curator  . . . Jan.  12,  1898.  8°.  n.  p.,  1898. 

Massachusetts — Education,  State  board  of . Circular  for  Arbor  day.  pp.  [8].  8°. 

n.  p.,  1893. 

Massachusetts — Statistics  of  labor,  Bureau  of.  Annual  statistics  of  manufactures, 

1897.  v.  12.  8°.  Boston,  State,  1898. 

Massachusetts — Statistics  of  labor,  Bureau  of.  28th  annual  report  . . . March, 

1898.  8°.  Boston,  State,  1898. 

Mecklenburg,  Verein  der  freunde  der  naturgeschichte  in.  Arcliiv.,  1897.  v. 
51.  8°.  Giistrow,  Opitz  & co..  1898. 
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Mendez,  Julio.  Vacuna  Argentina  contra  el  carbunclo;  resultados  practicos  de 
las  vacunaciones.  pp.  74.  8°.  Buenos  Aires,  J.  Peuser,  1898.  (Laboratorio  de 

antitoxinas. 

Menge,  A.  Preussische  spinnen.  Text  & atlas,  2v.  8°.  Danzig,  A.  W.  Kafe- 

raann,  1866. 

Mexico — Government.  El  picudo  (Anthonomus  grandis  Boh.)  documentos  refe- 
rentes  (\  su  existencia  en  Mexico  y a su  invasion  en  los  Estados  Unidos  del  Norte, 
pp.  100.  8°.  Mexico,  Government,  1897. 

Meyer,  Victor,  and  Jacobson,  Paul.  Lehrbuch  der  organischen  chemie.  hd.  2, 
abth.  2.  8°.  Leipz.,  Veit  & co.,  1896. 

Michigan  merino  sheep  breeders’  association.  Register,  v.  3.  8°.  Kalama- 

zoo, Mich,  merino  sheep  breeders’  association,  1897. 

Minto,  John.  Paper  on  forestry  interests,  pp.  24.  8C.  Salem,  Ore.,  1895. 

Being  a report  of  tlie  Secretary  of  the  Oregon  state  hoard  of  horticulture  on  forestry  and  arid  land 
interests. 

Missouri — Geological  survey.  Preliminary  report  on  the  coal  deposits  of  Missouri, 
from  field  work  prosecuted  during  . . . 1890  and  1891  ...  by  Arthur  Winslow, 
state  geologist,  pp.  226.  il.  map.  4°.  Jefferson  City,  1891. 

Missouri — Geological  survey.  [Publications.]  v.  8-11.  pi.  maps.  4°.  Jefferson 
City,  State,  1895-96. 

Contents: — v.  8.  Annual  report  for  1894. — v.  9.  Reports  on  areal  geology,  sheets  1-4.— v.  10. 
Surface  features  of  Missouri  and  bibliography. — v.  11.  Clay  deposits ; by  H.  A.  Wheeler. 

Missouri — Secretary  of  state.  Official  manual  of  the  State  of  Missouri,  for  the 
years  1897-98.  pp.  529.  pi.  8°.  Jefferson  City,  State,  1897. 

Montero  y Vidal,  Jose.  El  Archipielago  Filipino  y las  islas  Marianas,  Carolinas 
y Palaos;  su  historia,  geografia  y estadistica.  pp.  511.  maps.  8°.  Madrid. 
Manuel  Tello,  1886. 

Montrouzier,  Pere  A.  Essai  sur  la  faune  de  File  de  Woodlark  ou  Moiou.  pp. 
226.  8C.  Lyon,  F.  Dumoulin,  1857. 

Moscow.  Societe  imperiale  des  naturalistes  de  Moscou.  Bulletin;  partie 
entomologique,  1829-33.  v.  1-6.  8°.  Paris,  Lequien  fils,  1836. 

Murrill,  Paul  I.,  compiler.  Alkaloidal  estimation;  a bibliographical  index  of 
chemical  research  prepared  from  original  literature  for  the  Committee  of  revision 
[and  publication  of  the  Pharmacopoeia  of  the  United  States  of  America;  1890-1900] 
by  P.  I.  Murrill,  under  the  direction  of  A.  B.  Prescott,  pp.  58.  8°.  Ann  Arbor 

Committee  of  revision,  1898. 

Museo  de  La  Plata.  Revista,  v.  8.  il.  pi.  maps.  4°.  La  Plata,  Talleres  de 
publicaciones  del  Museo,  1898. 

Museum  franciso-carolinum.  56.jahresbericht,  nebst  der  50.1ieferung  der 
beitriige  zur  landeskunde  von  Oesterreich  ob  der  Enns.  8°.  Linz,  Museum,  1898. 

National  Cheviot  sheep  society.  Flock  book.  v.  1-2.  pi.  8°.  Springfield, 
111.,  State  register  printing  co.,  1898. 

National  civil-service  reform  league.  Proceedings  at  the  annual  meeting  . . . 
1897.  8°.  N.  Y.,  League,  1897. 

National  cyclopedia  of  American  biography,  v.  8.  1 pi.  4°.  N.  Y.,  James  T. 

White  & co.,  1898. 

Nebraska — Irrigation,  State  board  of.  Nebraska  irrigation  laws,  1897.  pp.  53.  8°. 
Liucoln,  State,  1897. 

Nebraska — Legislature.  Corporation  law  of  Nebraska,  in  force  July  11,  1897 ; 
with  an  appendix  containing  the  Nebraska  game  laws.  pp.  215.  8°.  Lincoln, 

Jacob  North  & co.  [189-]. 

Nebraska — Legislature.  Road  laws  of  Nebraska,  in  force  Jan.  1, 1898.  pp.  46.  8°. 
Lincoln,  Jacob  North  & co.,  1898. 
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Nebraska — Secretray  of  state.  Election  laws  of  the  state  of  Nebraska,  in  force 
Aug.  1, 1897.  pp.  188.  8°.  Lincoln,  Jacob  North  & co.,  1897. 

Nebraska — Secretary  of  state.  Roster  of  soldiers,  sailors,  and  marines  of  the  War 
of  1812,  the  Mexican  War,  and  the  War  of  the  Rebellion  residing  in  Nebraska, 
Dec.  1, 1897.  pp.  426.  8°.  Lincoln,  State,  n.  d. 

Nebraska — Transportation , Board  of.  6tk-lltk  annual  reports  . . . for  the  years 
ending  June  30, 1892-97.  8°.  Lincoln,  State,  1893-98. 

Nebraska  state  horticultural  society.  Annual  report  . . . for  the  years 
1897-98.  8°.  Lincoln,  State,  1897-98. 

Nebraska  state  poultry  association.  Proceedings  of  the  13th  annual  meeting, 

1897.  8°.  Lincoln,  Woodruff-Dunlap  printing  co.,  1897. 

Netherlands — Financien , Departement  van.  Statistiek  van  den  in-,  uit  en  doorvoer 
over  het  jaar,  1897.  eerste  gedeelte.  f°.  ;s  Gravenhage,  Government,  1898. 

Netherlands — Statistiek,  Central  commissie  voor  de.  Bijdragen  tot  de  statistiek  van 
Nederland,  no.  7.  4°.  ;s  Gravenhage,  Government,  1898. 

Contents: — Statistiek  der  sterl'te  in  de  jaren  1891-95  van  mannen  van  18  tot  en  met  50  jaar,  met 
onderscheiding  naar  ket  beroep,  den  leeftijd  en  de  doodsoorzaken. 

Netherlands — Statistiek,  Centrale  commissie  voor  de.  Jaarcijfers  . . . kolonien, 
1896  en  vorige  jaren.  8°.  ’s  Gravenhage,  Government,  1898. 

In  Dutch  and  French. 

Nevada — Land  register.  Land  laws  and  rules  of  Land  office,  1897.  pp.23.  8G. 

Carson  City,  State,  1897. 

New  Jersey — Statistics  of  labor  and  industries,  Bureau  of.  20tli  annual  report  . . . 
tor  the  year  ending  Oct.  31st,  1897.  8°.  Trenton,  State,  1898. 

New  South  Wales — Botanic  gardens,  Director  of.  Report  on  botanic  gardens  and 
domains,  &c.,  for  year  1897.  f°.  [Sydney,  Government,  1898.] 

New  South  Wales,  Technological  museum  of.  Report  of  investigations  of 
the  weevil  pest  in  granaries,  pp.  7.  8°.  n.  p.,  n.  d. 

Reprinted  from  the  Australian  technical  journal. 

New  York  (state) — Labor  statistics,  Bureau  of.  15th  annual  report  . . . for  the 
year  1897.  8°.  Albany,  State,  1898. 

New  York  (state) — Tax  commissioners,  State  board  of.  Annual  report,  1897.  8°. 
Albany,  State,  1898. 

New  York  produce  exchange.  Report  . . . from  July  1,  1897,  to  July  1, 

1898.  8°.  New  York,  Produce  exchange,  1898. 

New  York  state  college  of  forestry,  Cornell  university.  Announcement,  1898-99. 
pp,  40.  12°.  Ithaca,  1898. 

New  York  state  museum.  50th  annual  report,  1896.  v.  1.  pi.  maps.  8°. 
Albany,  University  of  the  state  of  New  York,  1898. 

New  Zealand  institute.  Transactions  aud  proceedings,  1897.  v.  30.  pi.  8°. 
Wellington,  Government.  1898. 

Nicholson,  Joseph  Shield.  Principles  of  political  economy,  v.  2.  Exchange, 
pp.  328.  8°.  New  York,  Macmillan  co.,  1897. 

Nieto,  Jose  Apollinario.  Note  sur  une  nouvelle  espece  d’ortkoptere  du  Mexique. 
pp.4.  1 pi.  8°.  [Paris,  Buchard-Huzard,]  1857. 

Extrait  de  la  Revue  et  magazin  de  zoologie,  annee  20,  no.  8. 

Nova  Scotia — General  assembly.  Statutes  of  Nova  Scotia  passed  in  . . . 1892, 
1893, 1894, 1895, 1896, 1897, 1898.  8°.  Halifax,  Government,  1892-98. 

Nypels,  Paul.  Notes  pathologiques.  pp.  [93].  il.  8°.  Gand,  C.  Annoot-Braeck- 
man,  1898. 

Extrait  du  Bulletin  de  la  Societe  royale  de  botanique  de  Belgique , tome  36,  pp.  183-275. 

Ontario—  Agriculture,  Department  of . Annual  report,  1896.  v.  2.  il.  8°.  Toronto, 
Warwick  bros.  & Rutter,  1897. 
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Ontario — Association  of  executive  health  officers.  Report  of  the  12th  annual  meet- 
ing . . . 1897.  8°.  Toronto,  Warwick  bros.  & Rutter,  1897. 

Ontario — Loan  corporations.  Loan  corporations  statements;  being  financial 
statements  made  by  building  societies,  loan  companies,  1 oaning  land  companies, 
and  trust  companies  for  . . . 1897.  8 . Toronto,  Warwick  bros.  & Rutter,  1898. 

Oregon — Secretary  of  state.  Biennial  report  . . . for  the  fiscal  years  ending 
Dec.  31, 1895,  and  Dec.  31, 1896.  8°.  Salem,  State,  1897. 

Oxford  Down  sheep  breeders’  association.  Oxford  Down  dock  book.  v.  10. 
8°.  Lond.,  Oxford  Down  sheep  breeders’  association,  1898. 

Packard,  Alpheus  Spring,  jr.  Text-book  of  entomology,  including  the  anatomy, 
physiology,  embryology,  and  metamorphoses  of  insects,  pp.  729.  il.  8°.  N.  Y., 
Macmillan  co.,  1898. 

Perugia,  R.  istituto  agrario  speiimentale  in.  Avviso,  1898-99.  f°.  [Perugia, 

G.  Guerra,  1898.  J 

Petersen,  C.  Absatzverhiiltnisse  flir  molkereiwaren,  unter  besonderer  beriick- 
sichtignug  des  buttermarktes;  vergleicliende  beobachtilngen  einer  studienreise  in 
England,  Frankreich,  Belgien,  den  Niederlanden  und  Danemark.  pp.  181.  8n. 

Berl.,  Otto  Thiele,  1898.  (Deutsche  landwirtschafts-gesellsciiaft.  Arbeiten. 

heft  31.) 

Pharmaceutical  society  of  Ireland.  Calendar,  1898.  v.  22.  12°.  Dublin, 

Society,  1898. 

Pictet,  Francois  Jules.  Histoire  naturelle  gene-rale  et  particuliere  des  iusectes 
ueuropteres.  famille  des  Perlides.  livr.  1.  8°.  Geneve,  J.  Kessmaun,  1841. 

Fortici,  Italy — B.  Scuola  superiore  (V  ayricoltura.  Annuario,  1897-98. Por  tici,  Stab, 
tip.  Vesuviano,  1898. 

Prentiss,  Daniel  Webster.  Five  cases  of  mushroom  poisoning,  three  of  which 
proved  fatal;  treatment  of  the  poisoning,  pp.  [5],  4°.  [Phila.,  1898.] 

From  Philadelphia  medical  journal,  Sept.  24, 1898. 

Prescott,  Albert  Benjamin,  and  Johnson,  O.  C.  Qualitative  chemical  analysis; 
a guide  in  the  practical  study  of  chemistry  and  in  the  work  of  analysis.  Ed.  4. 
pp.  317.  8°.  N.  Y.,  D.  Van  Nostrand  co.,  1895. 

Prinsen  Geeriigs,  PI.  C.  On  cane  sugar  and  the  process  of  its  manufacture  in 
Java.  lip.  79.  8°.  Manchester,  Eng.,  1898. 

fieprintetl  from  The  suyar  cane , 1897 

Proskau.  MilchwirtliEchaftliches  institut.  Bericlit  liber  die  thatigkeit  fiir  das 
jahr  vom  1.  April  1897  bis  1.  April  1898.  8°.  Oppeln,  Joseph  Wolff  [1898]. 

Prussia.  Verein  zur  beforderung  des  gartenbaues  in  den  preussischen  staaten. 
Yerzeichniss  der  mitglieder,  1898.  8°.  Berl.,  W.  Biixenstein  [1898]. 

Publishers’  trade  list  annual,  1898.  v.  26.  4°.  N.  Y.,  Publishers’  weekly,  1898. 

Queensland — Beyistrar-general.  Statistics  of  the  colony  of  Queensland  for  the 
year  1897.  f°.  Brisbane,  Government,  1898. 

Ralph,  William  L.,  and  Bagg,  Egbert.  Annotated  list  of  the  birds  of  Oneida 
county,  N.  Y.,  and  its  immediate  vicinity,  pp.  [47].  8°.  Utica,  N.  Y.,  1886. 

From  the  Transactions  of  the  Oneida  historical  society,  v.  3, 1886,  pp.  101, 147. 

Rathay,  Emerich.  Getreidekorner,  mehl  und  brot.  pp.  18.  1 pi.  8°.  Wien, 

Alfred  Holder,  1874. 

Reference  catalogue  of  current  literature.  2 v.  8°.  London,  J.  Whittaker  & 
sons  [1898]. 

Renzone,  Rafiaele.  Elementi  di  chimica  auimale.  pp.  170.  il.  8°.  Napoli, 
Michele  d’Auria,  1897. 

Rhode  Island — Public  schools,  Commissioner  of.  Arbor  day,  May,  1892-98.  8°. 

Providence,  1892-98. 

Wanting,  1897. 
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Ries,  Heinrich.  Clay  deposits  and  clay  industry  in  North  Carolina;  a prelimi- 
nary report.  pp.  157.  il.pl.  8°.  Raleigh,  State,  1897.  (North  Carolina — Geolog- 
ical survey.  Bulletin,  no.  13.) 

Rothamsted  experiment  station.  Rothamsted  experiments;  plans  and  sum- 
mary tables  arranged  for  reference  in  the  fields.  4°.  [Lond.,  William  Clowes  & 
sons,]  1898. 

Royal  Asiatic  society — China  branch.  Journal,  1893-91.  n.  s.,  v.  28.  il.  8°. 
Shanghai,  Kelly  & Walsh,  ltd.,  1898. 

Royal  colonial  institute.  Proceedings,  1897-98.  v.  29.  pi.  8°.  London,  1898. 
Royal  society  of  New  South  Wales.  Journal  and  proceedings  for  1897.  v.  31. 
il.  pi.  8°.  Sydney,  Society,  1897. 

Rudolph,  Ludwig.  Die  pflanzendecke  der  erde;  populiire  darstellung  der  pflan- 
zengeographie  flir  freunde  und  lehrer  der  botanik  und  geographie.  pp.  416.  8Q. 

Berl.,  Nicolai’schen  buchhandlung,  1853. 

Russia — Agriculture  et  cles  domaines , Ministere  de  V — Agriculture , Departement  de  V. 
Apergu  succinct  sur  les  vignobles  en  Russie  et  snr  les  mesures  adoptees  pour  y com- 
battre  le  phylloxera,  pp.  39.  83.  St.  Petersb.,  Trenke  &,  Fusnot.  1897. 

Sars,  Georg  Ossian.  Fauna  Norvegise.  v.  1.  Descriptions  of  the  Norwegian  spe- 
cies at  present  known  belonging  to  the  sub-orders  Phyllocarida  and  Phyllopoda. 
pp.  140.  pL  20.  4°.  Christiana,  Joint-stock  printing  co.,  1896. 

In  Norwegian  and  English . 

[Savannah,  Ga.]  morning  news.  Pocket  map  of  the  city  of  Savannah.  33^  x 30 
in.  [Savannah],  1890. 

Schneidemiihi,  Georg.  Die  protozoen  als  krankheitserreger  des  menschen  und 
der  hausthiere.  pp.  195.  il.  8°.  Leipz.,  Wilhelm  Engelmann,  1898. 

Schreiner,  S.  C.  Cronwriglit.  The  Angora  goat  (published  under  the  auspices  of 
the  South  African  Angora  goat  breeders’  association)  and  a paper  on  the  ostrich 
(reprinted  from  the  Zoologist  for  March,  1897).  pp.  296.  il.  1 pi.  8°.  Lond.,  Long- 
mans, Green  & co.,  1898. 

Schumann,  Karl.  Gesamtbesclireibung  der  kakteen  (Monograpliia  Cactacearum) ; 
mit  einem  kurzen  anweisung  zur  pilege  der  kakteen,  von  Karl  Hirsclit.  lief.  8-9. 
il.  8°.  Neudamm,  J.  Neumann,  1898. 

Sclater,  Philip  Lutley,  and  Thomas,  Oldfield.  Book  of  antelopes,  pt.  11.  il.pl. 
4°.  Lond.,  R.  H.  Porter,  1898. 

Semper,  Carl.  Die  Philippinen  und  ihre  bewohner;  seeks  skizzen.  pp.  143. 
maps.  8°.  Wurzburg,  A.  Stuber,  1869. 

Shetland  pony  stud-book  society.  Shetland  pony  stud-book.  v.  8.  pi.  8°. 
Aberdeen,  Society,  1898. 

Siebei,  J.  E.  Compend  of  mechanical  refrigeration,  a comprehensive  digest  of 
applied  energetics  and  thermodynamics.  Ed.  2.  pp.  316.  12°.  Chicago,  H.  S. 

Rich,  1896. 

Smith,  J.  L.,  publishers.  Mapa  de  la  isla  de  Cuba.  18  x 34  in.  Pliila.,  J.  L. 
Smith,  1897. 

South  African  agriculturists’  year  book  and  almanac  for  1898.  v.  13.  il.  12°. 
Wynberg,  Western  province  publishing  co.,  ltd.,  n.  d. 

Spach,  Edouard.  Histoire  naturelle  des  vegetaux;  pkanerogames.  14  v.  & atlas. 
Text,  8°;  atlas,  4°.  Paris,  Libraire  encyclop£dique  de  Roret,  1834-48.  (Suites 
Buffon. ) 

Stossicli,  Michele.  Saggio  di  una  fauna  elmintologica  di  Trieste  e provincie  con- 
termini.  pp.  162.  8°.  Trieste,  G.  Caprin,  1898. 

Estratto  dal  Programma  della  Civica  scuola  reale  superiore  publicato  alia  fine  dell'  anno  scolastico, 

1898. 
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Swineford,  A.  P.  Alaska;  its  history,  climate,  and  natural  resources,  pp.256. 
pi.  map.  12°.  Chicago,  Rand,  McNally  & Co.  [°1898]. 

Switzerland — Conseil  federal.  Rapport  a L’Assemblee  federale,  concernant  la 
gestion  et  le  compte  de  la  regie  des  alcools  pour  l’annee  1897.  pp.  155.  8°.  n.  p., 

1898. 

Switzerland — Douanes,  Departement  federal  des.  Rapport  annuel,  1897.  8°.  Bern, 
Government,  1898. 

Switzerland — Inner n,  Eidgenossisches  bureau  des — Statistisches  bureau.  Die  ergeb- 
nisse  der  eidgenossischen  viehzahlung  vom  20  April,  1896.  pp.  286.  4°.  Bern, 

Government,  1898. 

Switzerland — Zolldepartement.  Statistik  des  warenverkehrs  der  Schweiz  mit  dem 
auslande  im  jahre  1897.  f°.  Bern,  Government,  1898. 

In  German  ancl  Frtnch. 

Thoms,  George.  Zur  werthschatzung  der  ackererden  auf  naturwissenschaftlich- 
statistischer  grundlage.  mittheiluug  2.  pi.  4°.  Riga,  Alexander  Stieda,  1893. 

Thorell,  Tord  Tamerlan  Theod.  Aracuidi  artogastri  Birmani  raccolti  da  L.  Fea 
nel  1885-87.  pp.  213.  1 pi.  8°.  Genova,  Tip.  del  R.  istituto  Sordo-Muti,  1889. 

Estralto  dagli  Annali  del  Museo  civico  di  storia  naturale  di  Genova , ser.  2,  v.  7, 1889. 

Thorell,  Tord  Tamerlan  Theod.  Aracuidi  di  Nias  e di  Sumatra  raccolti  nel  1886 
dal  sig.  E.  Modigliani,  pp.  106.  8°.  Genova,  Tip.  del  R.  istituto  Sordo-Muti. 

Estratto  dagli  Annali  del  Museo  civico  di  storia  naturale  di  Genova , ser.  2,  v.  10, 1890'. 

Thorell,  Tord  Tamerlan  Theod.  Aracuidi  di  Pinang,  raccolti  nel  1889  dai  signori 
L.  Loria  e L.  Fea.  pp.  119.  8°.  Genova,  Tip.  del  R.  istituto  Sordo-Muti,  1890. 

Estratto  dagli  Annali  del  Museo  civico  di  storia  naturale  di  Genova , ser.  2,  v.  10, 1890. 

Thorell,  Tord  Tamerlan  Theod.  Descrizione  di  alcuni  aracuidi  inferiori  del- 
P Arcipelago  Malese.  pp.  53.  pi.  3.  8°.  Genova,  Tip.  del  R.  istituto  Sordo-Muti, 

1882. 

Estratto  dagli  Annali  del  Museo  civico  di  storia  naturale  di  Genova , v.  18, 1882. 

Thorell,  Tord  Tamerlan  Theod.  Descrizione  di  alcune  specie  di  opilioni  del- 
Y Arcipelago  Malese  apartenenti  al  Museo  civico  di  Genova,  pp.  28.  8°.  [Genova, 

1876.] 

Estratto  dagli  Annali  del  Museo  civico  di  storia  naturale  di  Genova , v.  9, 1876-77. 

Thorell,  Tord  Tamerlan  Theod.  Diagnoses  Aranearum  aliquot  no  varum  in  Iudo- 
Malesia  inventarum.  pp.  41.  8°.  [Genova,  Tip.  del  R.  istituto  Sordo-Muti,  1890.] 

Estratto  dagli  Annali  del  Museo  civico  di  storia  naturale  di  Genova , ser.  2,  v.  10, 1890. 

Thorell,  Tord  Tamerlan  Theod.  Opilioni  nuovi  o poco  conosciuti  dell’  Arcipelago 
Malese.  pp.  106.  pi.  2.  8°.  Genova,  Tip  del  R.  istituto  Sordo-Muti,  1891. 

Estratto  dagli  Annali  del  Museo  civico  di  storia  naturale  di  Genova,  ser.  2,  v.  10, 1891. 

Thorell,  Tord  Tamerlan  Theod.  Pedipalpi  e scorpion i dell’  Arcipelago  Malese 
conservati  nel  Museo  civico  di  storia  naturale  di  Genova,  pp.  104.  8°.  Genova, 

Tip.  del  R.  istituto  Sordo-Muti,  1888. 

Estratto  dagli  Annali  del  Museo  civico  di  storia,  naturale  di  Genova,  ser.  2,  a*.  6, 1888. 

Thorell,  Tord  Tamerlan  Theod.  Primo  saggio  sui  ragni  Birmani.  pp.  417.  8°. 

Genova,  Tip.  del  R.  istituto  Sordo-Muti,  1887.  (Yiaggio  di  L.  Fea  in  Birmania  e 
regioni  vicine.  2.) 

Estratto  dagli  Annali  del  Mioseo  civico  di  stor  ia  naturale  di  Genova , ser.  2,  Ar.  5, 1887. 

Thorell,  Tord  Tamerlan  Theod.  Studi  sui  ragni  Malesi  e Papuani.  4 v.  8°. 
Genova,  Tip.  del  R.  istituto  Sordo-Muti,  1877-92. 

Toogood,  E.  Kemp.  Culture  of  vegetables  for  prizes,  pleasure,  and  profit,  pp.  130. 
il.  12°.  Southampton  [Eng.],  Toogood  A.  sons,  1898. 

Toogood,  E.  Kemp.  Toogood’ s calendar  of  sowings  and  plantings  in  the  dower 
and  vegetable  gardens,  pp.  101.  12°.  Southampton  [Eng.],  Toogood  & sons,  1898. 

Tribune  association,  N.  Y.  city.  New  York  daily  tribune  index  for  1897.  pp.  377. 
12°.  N.  Y.,  Tribune  association,  n.  d. 
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Trieste,  Societa  Adriatica  di  scienze  naturali  in.  Bollettino.  v.  17-18.  pi. 
8°.  Trieste,  Tip.  del  Lloyd  Austriaco,  1896-98. 

Trouessart,  Edouard  Louis.  Catalogue  mammalium  tain  viventium  quain  fos- 
silium.  New  ed.  fasc.  4.  8°.  Berolini,  R.  Friedlander  & sohn,  1898. 

Tiimpel,  R.  Die  geradfliigler  Miteleuropas.  lief.  1.  pi.  4°.  Eisenach  M. 
Wilckens,  [1898]. 

Tyrrell,  J.  W.  Across  the  suh- Arctics  of  Canada;  a journey  of  3,200  miles  by 
canoe  and  snowshoe  through  the  Barren  Lands;  including  a list  of  plants  col- 
lected . . . [and  ] a vocabulary  of  Eskimo  words,  pp.  280.  il.pl.  8°.  N.  Y.,  Dodd, 
Mead  & Co.,  1898. 

Ultuna  [Sweden~]  landtbruksinstitut,  landtbruksskola  och  egendom.  Redogor- 
else  for  verksamheten  . . . ar  1897.  il.  1 pi.  8°.  Falun,  Fain  nya  boktryckeri- 
aktiebolag,  1898. 

Universite  Laval.  Annuaire  pour  l’annee  acaddmique,  1848-99.  no.  42.  8°. 

Quebec,  Brousseau,  1898. 

Vidal  y Soler,  Sebastian.  Sinopsis  de  familias  y generos  de  plantas  lenosas  de 
Filipinas;  introduccion  a la  flora  lorestal  del  Archipelago  Filipino.  Text  & atlas 
[2v],  Text,  8° ; atlas,  f°.  pp.  411.  pi.  100.  Manila,  Chofre  y ca.,  1883. 

Publicada  de  Real  ordeii. 

Vienna.  Kais.  kon.  hochschule  fiir  bodencultur.  Reden  gelialten  bei  der  . . . 
feierlichen  inauguration  des  fiir  das  studien-jahr  1895-98  gewiihlten  rectors  der  K.  k. 
hochschule  fiir  bodencultur.  8C.  Wien,  1896-97. 

Contents:— 1895-96,  Franz  Schwackhbfer. -1896-97,  Wilhelm  Exner.  - 1897-98,  Adolf  von  Liebenburg 

Vogl,  Au’gust  Emil.  Die  wichtigsten  vegetabilisclieu  nabrungs-  und  genussmittel ; 
mit  besonderer  beriicksichtigung  der  mikroskopischen  untersuchung  auf  ihre  echt- 
lieit,  ihre  verunreinigungen  und  verfalschungen.  lief.  1.  pp.  64.  il.  8°.  Wien, 
Urban  & Schwarzenberg,  1899. 

Waring,  W.  George.  Treatment  of  the  soil;  a question  for  the  consideration  of 
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WORK  OF  THE  DEPARTMENT  FOR  THE  FARMER. 

The  papers  in  the  lTearbook  under  the  above  heading  were  prepared 
by  special  direction  of  the  Secretary  of  Agriculture  in  accordance 
with  the  instructions  contained  in  the  following  letter,  a copy  of  which 
was  addressed  to  the  chiefs  of  the  various  bureaus,  divisions,  and 
offices,  4 4 outside  of  those  that  are  purely  administrative : ” 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C.,  September  18,  1897 . 

Sir:  It  is  my  desire  that,  in  addition  to  such  other  suitable  articles  as  may  be 
necessary,  the  forthcoming  Yearbook,  1897,  should  contain  an  article  from  each 
chief  of  bureau,  division,  and  office  outside  of  those  that  are  purely  administra- 
tive, which  shall  set  forth  in  plain  terms  the  relation  of  the  work  of  his  bureau, 
division,  or  office  to  the  farmer.  The  existence  of  the  Department  is  justified 
precisely  so  far  as  it  aids  the  farmer  to  be  a successful  farmer,  and  my  desire  is 
that  the  article  called  for  should  present  clearly  to  the  reader  just  how  the  divi- 
sion of  the  work  in  your  charge  achieves  that  purpose.  Let  it  be  such  a paper 
as  you  would  prepare  to  present  to  a body  of  farmers  of  average  intelligence,  or 
before  a committee  of  Congress  inquiring  into  the  purpose,  character,  and  practi- 
cal utility  of  your  work. 

******* 

Very  respectfully, 

James  Wilson,  Secretary. 


THE  LIBRARY. 

By  W.  P.  Cutter,  Librarian . 

INTRODUCTION. 

In  1868,  the  building  for  the  then  recently  created  Department  of 
Agriculture  having  been  completed,  the  books  on  agricultural  sub- 
jects which  had  been  collected  by  the  Division  of  Agriculture  when 
part  of  the  Patent  Office  were  transferred  to  rooms  set  apart  for  them 
in  the  new  Department  building.  Since  that  time  varying  amounts 
have  been  appropriated  for  the  purchase  of  books  and  periodicals  and 
for  the  employment  of  a librarian  and  assistants.  The  Library  has 
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grown  from  the  collection  of  less  than  1,000  volumes  when  transferred 
to  one  of  nearly  59,000  volumes,  and  from  the  few  bookcases  in  the 
office  of  the  first  Commissioner  of  Agriculture,  has  spread  out  to  such 
an  extent  as  to  require  the  largest  room  in  the  Department  building 
and  a considerable  amount  of  shelf  room  in  every  division  of  the 
Department.  There  are  books  in  nearly  every  modern  language,  and 
publications  are  received  from  every  civilized  nation. 

AMERICAN  AND  FOREIGN  AGRICULTURAL  PUBLICATIONS. 

Of  American  agricultural  publications,  the  Library  has  complete 
sets  of  those  issued  by  State  boards  of  agriculture  and  agricultural 
societies  and  of  the  bulletins  and  reports  of  the  agricultural  experi- 
ment stations.  There  are  sets  of  many  of  the  American  agricultural 
journals,  and  the  current  issues  are  preserved  and  bound  for  future 
use.  There  are  many  volumes  of  the  publications  of  local  agricul- 
tural societies  and  organizations  of  similar  character.  Of  separate 
books  on  agriculture,  the  Library  has  as  complete  a collection  as  may 
be  found  anywhere.  Especial  care  has  been  taken  to  add  to  this  col- 
lection at  every  opportunity,  but  it  is  seldom  that  an  American  book 
on  agriculture  is  offered  for  sale  that  is  not  already  on  the  shelves  of 
the  Library. 

An  attempt  has  been  made  to  obtain  the  chief  publications  of  for- 
eign countries  on  agricultural  subjects.  The  official  publications  of 
these  countries  are  regularly  received  and  preserved,  and  numerous 
agricultural  papers  and  journals  from  all  over  the  world  are  on  file. 
The  total  number  of  volumes  on  purely  agricultural  subjects  in  the 
Library  is  about  12,500. 

IMPORTANT  COLLECTIONS  ON  AGRICULTURE. 

Some  special  features  of  the  agricultural  section  are  of  interest. 
The  Library  has  a very  complete  set  of  the  registers  (herd  books)  of 
blooded  stock  published  by  the  various  live-stock  societies  in  the 
United  States  and  foreign  countries.  An  especial  effort  has  been 
made  to  obtain  a complete  collection  of  publications  relating  to  poul- 
try. There  are  more  than  100  separate  volumes  treating  of  the 
history,  culture,  and  commerce  of  tobacco,  and  special  treatises  on 
uncommon  agricultural  crops  are  numerous.  In  every  special  branch 
of  agriculture  an  endeavor  is  made  to  add  every  work  of  importance 
and  to  keep  serial  publications  complete  and  up  to  date. 

The  collection  of  books  on  horticulture,  forestry,  and  landscape 
gardening  comprises  about  8,000  volumes,  and  is  as  varied  and  com- 
plete in  its  composition  as  the  agricultural  section.  Of  especial  inter- 
est is  the  Yon  Baur  library  of  forestry  recently  purchased.  This  is  a 
collection  of  about  1,700  volumes  in  the  German  language,  comprising 
complete  sets  of  the  various  forestry  periodicals  and  copies  of  every 
important  German  work  on  forestry. 
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The  Library  has  a notable  collection  of  works  on  agricultural  and 
general  statistics,  including  the  official  statistical  reports  of  all  the 
prominent  European  countries,  and  a number  of  yearbooks,  periodi- 
cals, and  separate  works.  These  are  supplemented  by  the  official 
publications  of  the  various  States  of  the  Union,  dealing  with  such 
subjects  as  population,  economic  resources,  health,  labor,  and  chari- 
ties, and  by  an  important  collection  of  the  laws  of  the  various  States 
as  included  in  their  compiled  statutes  and  the  subsequent  session 
laws.  This  portion  of  the  Library  numbers  about  10,000  volumes. 

BOOKS  OF  GENERAL  REFERENCE  AND  NATURAL  SCIENCE. 

The  Library  contains  a large  number  of  works  of  general  reference, 
such  as  encyclopedias,  directories,  dictionaries  of  the  various  lan- 
guages, atlases,  gazetteers,  and  dictionaries  of  biography  and  history. 
There  are  also  a number  of  volumes  of  travel,  especially  those  includ- 
ing scientific  or  economical  descriptions  of  the  countries  visited.  A 
few  standard  historical  works  and  about  250  volumes  of  general  lit- 
erature make  up  the  total  of  2,500  volumes  in  this  section. 

The  remainder  of  the  Library,  some  20,000  volumes,  may  be  classi- 
fied as  natural  science,  and  includes  working  reference  libraries  in 
chemistry,  physics,  zoology,  and  botany,  with  the  works  in  general 
science,  including  periodical  publications.  The  science  section  is 
especially  noteworthy  for  its  completeness  in  the  line  of  periodical 
literature.  .There  are  sets  of  all  the  important  journals  used  for  refer- 
ence by  scientific  workers,  and  the  Library  subscribes  to  more  than 
300  periodicals  for  their  use. 

There  is  in  the  Library  a fairly  complete  set  of  the  publications  of 
the  United  States  Government,  especial  prominence  being  given  to 
such  as  contain  matter  of  agricultural,  statistical,  or  scientific  interest. 

USEFULNESS  OF  THE  LIBRARY. 

The  influence  of  the  Library  of  the  Department  on  the  general  wel- 
fare of  the  farming  community  may  at  first  glance  seem  very  slight, 
yet,  on  more  careful  investigation  it  will  become  evident  that  this 
influence,  although  indirect,  is  greater  than  might  be  supposed. 
The  Library,  being  as  it  is  in  the  foremost  rank  of  the  agricultural 
libraries  of  the  world,  is  a storehouse  for  printed  knowledge  on  agri- 
cultural subjects,  and  as  such  serves  to  preserve  for  the  workers  of 
the  future  the  literature  of  the  present  and  the  past.  The  value  of 
books  to  the  farmer  is  becoming  more  and  more  evident.  Of  course,  it 
is  impossible  for  many  of  the  farmers  of  the  country  to  come  to  Wash- 
ington to  consult  the  Library,  but  it  is  possible  for  the  information 
stored  in  the  Library  to  reach  the  farmer  in  an  indirect  manner.  In 
the  preparation  of  the  publications  of  the  Department,  especially 
those  of  direct  interest  to  the  farming  community,  the  collection  in 
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the  Library  assists  by  giving  the  printed  opinions  and  the  results  of 
the  experience  of  past  investigators  all  over  the  world,  and  thus  serves 
as  a guide  to  the  compiler  of  such  publications.  Through  its  rela- 
tions with  the  agricultural  experiment  stations  and  colleges,  the 
Library  is  attempting  to  be  of  assistance  to  those  workers  in  agricul- 
tural science  who  are  located  nearer  the  farmer  and  are  thus  familiar 
with  his  interests. 

But  the  Library  is  especially  useful  indirectly  to  the  agricultural 
community  through  the  assistance  rendered  to  the  scientific  workers 
in  the  Department  in  connection  with  their  researches.  Little  work 
can  be  accomplished  in  scientific  investigation  without  access  to  the 
literature  of  the  subject  investigated  and  a careful  search  after  the 
truth  as  discovered  by  previous  investigators.  On  the  organization 
of  a new  line  of  research  in  the  Department,  the  first  demand  is 
almost  invariably  for  books  and  periodical  literature.  The  prepara- 
tion of  statistical  bulletins,  especially  those  which  relate  to  the  crops 
and  markets  of  other  countries,  would  be  almost  impossible  without 
access  to  the  literature  relating  to  these  countries.  The  identifica- 
tion of  useful  plants,  of  weeds  and  noxious  insects,  of  plant  and 
animal  diseases,  depends  largely  on  the  examination  and  study  of  the 
printed  observations  of  other  workers.  The  work  of  the  Department 
in  the  publication  of  the  Experiment  Station  Record  deals  almost 
entirely  with  the  literature  of  agriculture  and  the  allied  sciences. 
Indeed,  a careful  examination  of  the  work  of  any  of  the  scientific  and 
technical  work  of  the  Department  will  reveal  the  large  dependence 
on  the  collections  of  the  Library  in  the  daily  work. 

DISTRIBUTION  OF  PUBLICATIONS  TO  LIBRARIES. 

The  Librarian  has  charge  of  the  distribution  of  the  publications  of 
the  Department  to  the  college  and  public  libraries  of  the  United  States, 
and  particular  care  has  been  taken  to  have  a complete  set  of  these 
publications  available  for  reference  in  the  libraries  of  the  country,  so 
that  students  of  agriculture,  wherever  located,  may  be  able  to  consult 
them  within  a short  distance  of  their  homes.  Arrangements  are  also 
made  to  place  the  publications  in  numerous  libraries  throughout  the 
civilized  world,  in  order  that  the  inhabitants  of  foreign  countries  may 
be  able  to  follow  the  operations  of  the  Department,  and  thus  keep  in 
touch  with  the  agricultural  methods  in  vogue  in  this  country. 

CONTRIBUTIONS  TO  AGRICULTURAL  LITERATURE. 

As  a contribution  to  the  knowledge  of  the  literature  of  agriculture, 
accurate  lists  of  the  various  sources  of  information  on  specific  agri- 
cultural subjects  have  been  published,  and  others  are  in  course  of 
preparation.  These  lists  are  finding  ready  acceptance  among  workers 
in  agricultural  investigation,  and  have  called  forth  much  favorable 


224  YEARBOOK  OF  THE  DEPARTMENT  OF  AGRICULTURE. 

comment.  There  is  now  in  course  of  preparation  a list  of  the  best 
publications  covering  the  whole  field  of  agriculture,  and  it  is  the 
intention  in  the  near  future  to  prepare  suitable  printed  indexes  to  the 
main  authorities  on  agricultural  subjects,  to  serve  as  a partial  guide 
to  students  and  teachers  of  agriculture.  Questions  as  to  the  best 
books  on  certain  branches  of  farm  or  garden  practice  are  often  sent  to 
the  Library,  and  such  information  is  always  cheerfully  furnished. 

The  general  catalogue  of  the  Library  will  be  completed  in  the  card 
form  in  the  course  of  the  next  few  years,  and  will  doubtless  be 
printed ; it  will  be  the  most  complete  catalogue  of  agricultural  litera- 
ture ever  issued,  and  will  be  of  great  value  to  workers  in  agricultural 
investigation. 
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A PIONEER  IN  AGRICULTURAL  SCIENCE. 

By  W.  P.  Cutter, 

Librarian , U.  S.  Department  of  Agriculture. 

AGRICULTURE  IN  COLONIAL  VIRGINIA. 

The  existence  of  the  colony  of  Virginia  was  dependent  to  a great 
extent  on  the  cultivation  of  a single  agricultural  product,  tobacco, 
which  was  not  only  the  staple  crop  of  the  colony  for  nearly  two  cen- 
turies, but  served  as  a medium  of  exchange  and  as  the  basis  for 
governmental  support  by  taxation.  Soon  after  the  founding  of  the 
Virginia  settlements,  a decree  of  the  English  King,  James  I,  legiti- 
mized the  tobacco  trade,  and  every  available  piece  of  ground  in  the 
village  of  Jamestown  was  at  once  planted  to  tobacco.  The  enormous 
profits  made  by  the  planters  attracted  large  numbers  of  settlers ; new 
lands  were  cleared,  and  growing  tobacco  soon  covered  them. 

The  agriculture  of  colonial  Virginia  was  extremely  crude  in  char- 
acter. The  staple  food  crops  were  cultivated  only  to  the  extent 
necessary  to  provide  food  for  the  laborers  employed  in  tobacco  culti- 
vation, which  was  the  main  end  to  which  everything  else  was  subor- 
dinated. Although  the  colony  became  very  prosperous  as  a result  of 
the  enormous  demand  for  tobacco  and  the  comparatively  slight  cost 
of  raising  the  crop,  much  of  the  depression  which  followed  the  war  of 
the  Revolution  may  be  ascribed  to  the  continuous  growth  of  this  one 
crop  for  such  a long  period  of  time.  The  operations  of  the  farm  were 
so  similar  in  character  from  year  to  year  that  little  attention  was  paid 
to  the  details  of  farm  management  by  the  planters  themselves,  who 
spent  the  major  part  of  their  time  in  the  exercise  of  the  rites  of  hos- 
pitality, even  now  so  proverbial  a characteristic  of  Virginians.  The 
agricultural  interests  of  the  State  suffered  from  this  lethargy  of  the 
most  intelligent  of  her  citizens,  being  left  in  care  of  plantation  over- 
seers, who  were  often  not  much  less  ignorant  than  the  slaves  whose 
labors  they  superintended. 

With  the  war  of  the  Revolution  came  the  interruptions  to  commerce 
incident  to  the  struggle.  The  profits  of  tobacco  culture  being  sud- 
denly decreased,  more  attention  was  paid  to  the  raising  of  other  crops. 
With  the  outbreak  of  the  French  Revolution  and  the  wars  which  fol- 
lowed, the  demand  for  cereals  became  so  great,  the  price  rising  in 
proportion,  that  every  planter  abandoned  his  tobacco  fields  to  the  cul- 
tivation of  food  stuffs ; but  the  soil,  although  fertile  in  the  beginning, 
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had  so  long*  been  subjected  to  the  exhausting  demands  of  the  tobacco 
crop  that  the  yield  of  wheat  was  small. 

In  the  early  history  of  the  colony,  land  was  plentiful.  When  a field 
ceased  to  yield  profitably,  it  was  an  easy  matter  to  use  the  laboring 
force  during  the  comparatively  idle  winter  season  in  clearing  new 
land  for  cultivation.  A time  came,  however,  when  the  land  covered 
by  the  original  forest  was  scarce,  and  the  fertility  once  present  had 
been  reduced  by  exhaustive  cropping.  The  great  profits  of  the  past 
had  disappeared  as  a result  of  careless  management.  The  demand  for 
cereals  decreased  with  the  universal  peace  which  succeeded  the  fall  of 
Napoleon,  and  the  planters  of  Virginia  found  themselves  confronted 
by  very  depressing  conditions;  a period  of  comparative  stagnation 
ensued.  Some  of  the  farmers  had  made  attempts  to  introduce  cotton 
cultivation  without  great  success.  Tobacco  raising  was  confined  to  a 
large  extent  to  the  upland  counties,  where  the  land  was  less  exhausted 
and  where  special  methods  of  curing  still  made  the  crop  a profitable 
one;  but  in  the  eastern  and  middle  section  there  seemed  to  be  no  pos- 
sible method  of  regaining  the  former  prosperity.  Many  of  the  old  Vir- 
ginia famibes,  attracted  by  the  marvelous  tales  of  the  fertility  of  the 
newly  settled  prairies  of  the  W est,  deserted  their  ancestral  homes  and 
sought  new  fields  for  their  efforts.  The  price  of  land  decreased,  and 
taxes  increased  in  consequence. 

CHARACTERISTIC  CONDITIONS  AND  INFLUENCES. 

The  general  process  of  development  in  the  United  States  was  modi- 
fied in  the  South  by  special  influences.  The  institution  of  slavery 
had  formed  a distinct  social  system,  the  dominant  class  becoming  a 
proud  aristocracy.  There  was  ample  leisure  for  self-improvement, 
and  the  standard  of  culture  was  high.  The  standard  works  were 
widely  read,  and  newspapers  were  abundant;  a few  magazines  of  great 
intellectual  excellence  but  meager  circulation  were  issued.  Scant 
encouragement  was  given  to  those  who  chose  the  literary  profession ; 
men  who  were  in  the  front  rank  of  American  novelists  complained  of 
neglect  and  lack  of  financial  support.  Yet,  among  the  upper  classes, 
education  was  not  backward.  There  were  no  common  schools,  but 
excellent  academies  and  colleges  supplied  their  place.  Little  atten- 
tion was  paid  to  the  sciences  in  the  curriculum  of  these  institutions, 
and  technical  education  was  absolutely  undeveloped.  The  whole 
scheme  of  training  was  devised  to  make  orators,  who  were  to  move 
the  masses  by  the  charm  of  the  spoken  word.  The  choice  of  a voca- 
tion was  confined  almost  exclusively  to  the  pulpit,  the  bar,  and  the 
forum,  and  on  account  of  the  great  interest  in  politics  the  majority 
of  the  educated  men  preferred  to  expend  their  energies  in  political 
controversies. 

The  same  conditions  produced  an  equally  noticeable  effect  on  the 
material  life  of  the  community.  There  was  little  in  the  way  of 
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manufacture  or  trade  with  other  sections.  The  methods  of  transpor- 
tation were  extremely  primitive,  and  the  conservatism  of  the  people 
created  a serious  opposition  to  the  building  of  railways.  Each  planter 
had  his  own  carriages,  wagons,  and  carts,  and  a long  trip  to  market  was 
only  a pleasant  diversion,  time  being  of  slight  value.  As  each  plan- 
tation was  an  economic  unit,  very  little  was  necessary  in  the  way  of 
trade.  The  commercial  transactions  were  largely  conducted  by  barter, 
and  there  was  little  necessity  for  ready  money.  Agriculture  was  the 
main  pursuit,  and  its  main  staples — tobacco,  cotton,  and  rice — were 
confined  to  this  section.  Although  so  much  of  the  life  of  the  com- 
munity Avas  devoted  to  agricultural  pursuits,  the  operations  of  the 
farm  were  rarely  conducted  on  business  principles,  or  with  any  atten- 
tion to  the  teachings  of  sci- 
ence. The  planters  could 
afford  to  take  life  easily. 

Their  chief  duties  were  to 
make  long  visits  to  relatives 
and  friends,  to  ride,  fish,  and 
hunt,  and,  above  all,  to  dis- 
cuss the  affairs  of  state. 

EDMUND  RUFFIN. 

It  was  under  such  condi- 
tions as  these  that  Edmund 
Ruffin  lived.  He  recognized 
the  difficulties  inherent  in 
his  times,  and  was  not  dis- 
couraged by  the  conserv- 
atism against  wdiich  he 
labored,  being  a man  of  in- 
dependence and  great  firm- 
ness of  purpose. 

Edmund  Ruffin  was  born  January  5,  1794,  on  his  father’s  plantation 
in  Prince  George  County,  Ya.  His  father  was  a gentleman  of  fortune, 
a typical  planter  of  the  olden  time.  From  his  earliest  youth  Edmund 
was  an  intelligent  reader  of  the  literature  of  the  day,  although  his 
reading  was  rather  for  amusement  than  for  instruction.  As  was  the 
custom,  his  father  decided  to  give  him  the  education  due  him  as  the 
son  of  a wealthy  Virginia  gentleman,  and  with  this  end  in  view"  sent 
him  at  the  age  of  16  to  William  and  Mary  College.  The  change  from 
the  quiet  life  on  the  plantation  to  the  excitement  at  college  was  evi- 
dently not  the  best  thing  for  the  young  planter,  for,  after  an  unprofit- 
able connection  with  the  institution,  he  finally  left  under  unpleasant 
circumstances. 

At  this  time  the  war  of  1812  broke  out,  and  he  enlisted  in  a volun- 
teer company,  serving  from  August,  1812,  to  February,  1813.  He  left 
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the  army  probably  on  account  of  his  father’s  death,  which  must  have 
taken  place  at  about  this  time,  for  in  the  year  1813  we  find  him  placed 
in  the  possession  of  an  extensive  estate  at  Coggins  Point,  in  Prince 
George  County,  and  he  states  that,  although  not  of  legal  age, 
the  44 easy  indulgence  of  his  guardian”  gave  him  the  control  of  this 
property. 

We  must  sympathize  with  Mr.  Ruffin  in  the  difficulties  under  which 
he  labored  in  his  early  efforts  to  make  a success  of  agricultural  opera- 
tions on  his  estate.  He  had  gained  no  practical  knowledge  of  the  field 
work  of  agriculture  in  his  youth,  and  he  had  therefore  to  learn  the 
most  rudimentary  principles.  Yet  the  farm  operations  were  so  simple 
in  his  day  that  he  soon  mastered  their  details.  In  his  reading  he 
chose  rather  the  agricultural  writings  of  the  time.  These  were  mostly 
planned  to  satisfy  other  conditions,  such  as  existed  on  the  great 
estates  of  England,  and  much  of  their  teaching  was  inapplicable  to 
the  conditions  existing  in  Virginia.  But  the  perusal  of  these  works 
gave  him  an  insight  into  the  scientific  methods  used  in  other  coun- 
tries, which  offered  a sharp  contrast  to  the  slipshod  methods  in  vogue 
in  his  own  State.  He  saw  that  the  latter  were  44  wretched  in  execu- 
tion and  erroneous  in  system.” 

EFFORTS  TO  INCREASE  THE  FERTILITY  OF  THE  SOIL. 

In  the  same  year  in  which  he  began  his  control  of  the  estate  there 
appeared  the  first  book  devoted  to  the  discussion  of  Virginia  agricul- 
ture. This  work,  written  by  Col.  John  Taylor,  a prominent  planter 
of  Caroline  County,  was  printed  in  Georgetown,  D.  C.,  in  1813,  under 
the  title,  4 4 Arator : being  a series  of  Agricultural  Essays,  Practical  and 
Political  * * * by  a Citizen  of  Virginia.  ” It  had  previously  been 

published  as  a series  of  articles  in  the  4 4 Spirit  of  Seventy-six,”  in 
1809  or  1810.  The  work  at  once  attained  great  popularity,  and  was 
issued  in  at  least  six  editions.  Colonel  Taylor’s  views  may  be  sum- 
marized briefly  as  follows:  The  secret  of  success  in  agriculture  lies  in 
the  free  use  of  putrescent  vegetable  matter  as  a manure.  In  the 
ordinary  process  of  handling  such  materials  as  are  used  for  this  pur- 
pose, much  of  the  valuable  fertilizing  material  is  lost,  being  of  a 
gaseous  nature  and  passing  off  into  the  atmosphere  during  the  process 
of  putrefaction.  The  manures  should  be,  therefore,  incorporated  with 
the  soil  before  the  processes  of  decay  are  started,  so  that  this  valuable 
matter  may  be  saved.  Too  much  land  is  used  for  grazing.  This 
land  should  be  used  rather  for  the  cultivation  of  crops,  and  the  crops 
fed  to  the  cattle  at  once  (the  modern  soiling  system).  The  manure 
made  by  the  cattle  should  be  at  once  plowed  under,  together  with  the 
waste  from  the  fodder.  Clovers  should  be  largely  grown  and  plowed 
under  to  add  fertility  to  the  soil.  Gypsum  will  increase  the  clover 
yield.  Deep  plowing  should  be  the  rule. 

It  was  natural  that  Mr.  Ruffin  should  at  once  become  an  admirer 
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of  Taylor’s  system  of  husbandry.  He  recognized  the  fact  that  the 
exhaustion  of  the  fertility  of  the  soil  was  the  great  difficulty  with 
which  he  had  to  contend,  and  welcomed  any  system  calculated  to 
improve  it  in  this  respect;  but  he  at  once  met  with  difficulties  in  the 
attempt  to  apply  the  principles  to  his  own  practice.  His  land  was 
not  suited  to  clover,  and  he  found  it  impossible  to  get  a crop.  The 
soil  was  shallow,  and  the  ridge  system  advocated  by  Taylor  subjected 
the  sidehills  to  injurious  loss  from  washing.  Nor  did  the  land  respond 
to  the  use  of  vegetable  manures  to  the  extent  expected.  After  six 
years  spent  in  the  attempt  to  apply  these  principles,  meeting  with 
nothing  but  failure,  he  was  compelled  to  confess  that  4 ‘no  part  of  my 
poor  land  was  more  productive  than  when  my  labors  commenced, 
and  on  much  of  it  a tenfold  increase  had  been  made  of  the  previously 
large  space  of  galled  and  gullied  hillside.” 

At  this  time  Mr.  Ruffin  had  an  opportunity  of  examining  a copy  of 
Sir  Humphrey  Davy’s  Lectures  on  Agricultural  Chemistry,  and  nat- 
urally sought  for  a reason  for  the  lack  of  effect  of  “putrescent  ma- 
nures ” in  his  particular  region.  He  found  the  following  passages : 

If  on  washing  a sterile  soil  it  is  found  to  contain  the  salts  of  iron  or  any  acid 
matter,  it  may  he  ameliorated  by  the  application  of  quicklime. 

A soil  of  good  apparent  texture  from  Lincolnshire  was  put  into  my  hands  by 
Sir  Joseph  Banks  as  remarkable  for  sterility.  On  examining  it  I found  that  it  con- 
tained sulphate  of  iron,  and  I offered  the  obvious  remedy  of  top-dressing  with 
lime,  which  converts  the  sulphate  into  a manure.  [Ed.  2,  London,  1814,  p.  203.] 

Mr.  Ruffin  at  once  saw  a parallel  between  the  soil  mentioned  by 
Davy  and  that  of  his  own  farm.  He  tested  the  soil  for  the  salts  of 
iron,  but  could  not  detect  a trace  of  the  copperas  which  he  expected 
to  find.  In  studying  over  the  matter  he  was  attracted  by  the  expres- 
sion in  the  first  sentence,  “if  it  is  found  to  contain  the  salts  of  iron 
or  any  acid  matter.  ” While  he  recognized  the  intention  of  Davy  to 
refer  to  the  mineral  acids  only,  which  he  knew  by  direct  testing  to  be 
absent  from  the  soil  of  his  farm,  he  conceived  the  idea  that  the  ste- 
rility might  be  due  to  the  presence  of  organic  acids  in  the  soil,  which 
acted  as  a “poison”  to  the  crops.  This  view  was  partially  confirmed 
by  the  character  of  the  vegetation  on  the  worn-out  land  in  question, 
which  consisted  largely  of  sheep  sorrel  and  similar  plants  known  to 
contain  free  vegetable  acid.  He  noticed  also  that  those  portions  of  his 
land  did  not  respond  to  a test  for  lime.  His  more  fertile  soils,  how- 
ever, were  “shelly”  in  character,  and  there  was  no  trace  of  the  acid 
plants  growing  on  them.  He  could  not,  however,  obtain  any  evidence 
of  a direct  nature  that  the  vegetable  acids  were  present  in  the  sterile 
soils,  nor  in  his  extensive  reading  could  he  find  a single  mention  of 
the  occurrence  of  these  substances  in  any  soil.  The  existence  of  the 
vegetable  or  humus  acids  was  not  proved  until  a much  later  date. 

From  these  meager  indications  Mr.  Ruffin  drew  his  theory  of  the 
action  of  lime  on  the  soil,  and  at  once  proceeded  to  put  his  ideas  into 


498  YEARBOOK  OF  THE  U.  S.  DEPARTMENT  OF  AGRICULTURE. 

practice.  lie  found  on  his  own  farm  extensive  beds  of  shell  marl  and 
decided  to  use  this  material,  which  was  cheap  and  easily  accessible 
in  unlimited  quantities.  The  existence  of  these  beds  had  been  well 
recognized,  and  a large  amount  had  been  burnt  into  lime  for  struc- 
tural purposes. 

Lime  in  the  form  of  quicklime,  limestone,  marl,  etc.,  had  been  used 
on  the  continent  of  Europe  for  many  centuries.  There  are  several 
instances  of  earlier  use  of  marl  in  America,  and  in  the  State  of  Penn- 
sylvania the  use  of  quicklime  had  become  almost  universal.  In  none 
of  these  instances,  however,  had  lime  or  marl  been  used  with  a defi- 
nite object  in  view,  or  with  any  other  purpose  than  the  general  im- 
provement of  the  land;  nor  had  any  experiments  been  made  except 
in  the  application  of  the  lime  and  a guess  or  inaccurate  statement  of 
the  increase  in  yield. 

EXPERIMENTS  IN  THE  USE  OF  MARL. 

Mr.  Ruffin  began  his  experiments  with  marl  in  February,  1818, 
excavating  a large  amount  of  the  mineral  and  applying  it  to  a portion 
of  a tract  of  land  which  had  just  been  cleared  of  forest  growth.  The 
application  was  made  at  the  rate  of  150  to  200  bushels  to  the  acre. 
From  the  land  thus  treated  he  obtained  an  increase  of  40  per  cent 
over  the  crop  on  similar  land  untreated.  Encouraged  by  this  result, 
he  planned  more  extensive  experiments  for  future  years.  Without 
entering  into  the  details  of  these  trials,  the  result  may  be  stated  as 
overwhelmingly  in  favor  of  the  use  of  marl;  in  some  instances  the 
crop  from  the  marled  fields  was  more  than  twice  as  great  as  from  the 
same  fields  before  marling. 

It  is  not  to  be  understood  that  Mr.  Ruffin  advocated  the  use  of  marl 
alone  with  the  expectation  of  thus  building  up  the  fertility  of  the  soil. 
His  object  was  rather  to  bring  the  soil  into  such  condition  as  would 
make  it  respond  to  an  application  of  organic  manures  which  had  been 
previously  found  to  be  of  little  value  when  used  on  the  land  in  its 
ordinary  condition.  He  retained  as  much  of  the  teachings  of  Taylor 
as  placed  great  stress  on  the  value  of  vegetable  manures,  and  used 
every  effort  to  add  as  much  organic  matter  as  possible  to  the  soil  on 
his  farm. 

The  experiments  were  continued  for  a long  series  of  years,  accurate 
records  being  kept  of  the  history  of  each  plat  of  ground,  frequent 
comparisons  being  made  between  the  measured  yields  of  marled  and 
unmarled  fields.  Marl  was  tried  with  and  without  manure,  and 
manure  was  tried  with  and  without  marl.  The  greater  the  number 
of  experiments  and  the  more  numerous  the  results  obtained  the 
greater  proof  was  given  that  the  use  of  marl  was  of  great  advantage. 
The  careful  manner  in  which  the  experiments  were  carried  on  shows 
him  to  rank  as  one  of  the  most  intelligent  experimenters  of  his  time. 
The  investigations  were  not  confined  to  mere  field  trials.  The  soil  of 
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his  plantation  was  analyzed,  the  marls  used  were  analyzed,  and  the 
results  were  carefully  studied,  tie  searched  the  literature  of  every 
age  for  mention  of  the  occurrence  of  marl  and  the  history  of  its  appli- 
cation to  the  purposes  of  agriculture.  He  was  familiar  with  foreign 
publications  on  the  subject,  not  only  reading  thoroughly,  but  study- 
ing, comparing,  and  making  extracts  as  he  found  matter  worthy  of 
future  reexamination.  He  collected  information  as  to  the  character 
and  extent  of  deposits  of  calcareous  substances  in  his  native  State, 
and  devoted  much  time  to  a study  of  the  best  and  most  economical 
methods  for  its  exploitation.  He  figured  carefully  the  cost  of  apply- 
ing the  marl,  and  estimated  the  financial  returns  from  its  use.  Every 
line  of  inquiry  which  could  possibly  add  to  his  general  stock  of 
information  was  carefully  followed  to  the  very  end. 

HOW  MARL  INCREASES  FERTILITY  OF  SOIL. 

His  reasons  for  the  use  of  marl,  gained  from  his  experience  and 
study,  were  two  in  number.  He  believed  that  the  addition  of  marl 
corrected  the  natural  acidity  of  the  soil,  and  that  it  assisted  in  the 
preservation  of  organic  manures  from  loss  of  the  gaseous  products  of 
decomposition  while  hastening  the  decomposition  itself.  He  fore- 
shadowed to  a great  degree  the  discoveries  of  later  years  with  refer- 
ence to  the  action  of  soil  bacteria;  for,  as  is  now  well  known,  certain 
of  the  nitrifying  organisms  in  the  soil  are  capable  of  action  only  in 
neutral  or  alkaline  soils,  and  thrive  best  in  the  presence  of  a small 
amount  of  alkali.  The  sterility  of  many  of  the  soils  in  eastern  Vir- 
ginia was  probably  due  to  conditions  present  which  are  unfavorable 
to  the  growth  of  the  nitrifying  organisms,  owing  to  the  presence  of 
organic  acids  in  the  soil.  The  richest  soils  in  the  world  contain  large 
quantities  of  organic  matter,  and  probably  some  proportion  of  the 
humic  (organic)  acids;  but  they  also  contain  sufficient  lime  to  unite 
with  these  acids,  and  thus  neutralize  them  to  a large  extent. 

The  marls  first  used  by  Mr.  Ruffin  were  valuable  only  from  their 
content  of  lime,  no  phosphoric  acid  or  potash  being  present;  but 
later,  and  especially  after  his  removal  to  his  estate  at  Marlbourne,  in 
Hanover  County,  he  used  greensand,  called  by  him  “ gypseous  earth,” 
which  contained  certain  amounts  of  potash,  and  probably  also  con- 
tained phosphoric  acid.  He  does  not  seem  to  have  recognized  the 
value  of  these  ingredients,  basing  his  opinion  of  the  value  of  these 
marls  on  the  carbonate  of  lime  contained.  We  can  hardly  overlook 
this  mistake,  although  it  was  excusable  at  a time  when  the  knowledge 
of  agricultural  chemistry  was  extremely  limited. 

The  first  published  article  from  Mr.  Ruffin’s  pen  was  ‘ 4 An  essay  on 
calcareous  manures,”  in  the  American  Farmer,  Vol.  Ill,  p.  313  (the 
number  for  December  28,  1821).  This  essay  had  been  prepared  and 
read  before  a meeting  of  the  Prince  George  Agricultural  Society,  of 
which  Ruffin  was  a member.  The  essay  was  afterwards  published 
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in  book  form,  reaching  its  fifth  edition  in  1852.  From  a short  article 
of  7 pages  it  expanded  to  a book  of  493  pages.  It  is  probably  the 
most  thorough  piece  of  work  on  a special  agricultural  subject  ever 
published  in  English.  The  treatment  of  the  subject  is  historical, 
scientific,  and  practical,  exhausting  every  source  of  information  avail- 
able. From  the  first  publication,  this  essay  attracted  great  attention, 
and  is  even  now  the  best  authority  on  certain  phases  of  the  subject. 
As  a result  of  this  and  other  publications  by  the  same  author,  a 
large  proportion  of  the  farm  owners  in  the  tide- water  district  of  Vir- 
ginia were  led  to  use  marl,  and,  what  is  more  important,  were  aroused 
by  his  example  to  a sense  of  the  importance  of  personal  attention 
to  the  needs  of  their  estates  and  to  details  of  management.  At  the 
time  of  the  publication  of  the  fifth  edition  of  the  essay,  the  effect  of 
his  teachings  was  so  plainly  evident  that  attention  was  called  to  the 
matter  by  the  governor  of  the  State  in  his  annual  message  to  the 
legislature  in  the  following  words: 

The  increased  value  of  the  lands  lying  in  the  tide- water  district,  as  exhibited  by 
the  returns  of  the  recent  assessment,  vindicates  the  science  [of  agriculture] , and 
appeals  strongly  to  you  for  aid  and  encouragement  in  its  behalf.  In  1819  the 
lands  in  this  district  were  valued  in  the  aggregate  at  the  sum  of  $71,496,997,  and 
in  1838  at  $60,704,053.20,  exhibiting  a decrease  in  value  during  the  nineteen  years 
that  intervened  to  the  enormous  amount  of  $10,792,943.80.  And  yet  these  same 
lands  were  recently  assessed  at  the  sum  of  $77,964,574.52,  showing  an  increase  in 
their  value  during  the  last  twelve  years  of  $17,260,521.32. 

This  remarkable  and  gratifying  change  in  the  value  of  these  lands  can  not  be 
attributed  to  any  extent  to  benefits  resulting  from  the  works  of  internal  improve- 
ment, for  thus  far  these  improvements  have  been  chiefly  confined  to  other  sections 
of  the  State.  And  in  vain  do  we  look  for  a solution  of  this  problem,  unless  we 
remember  that  for  several  years  past  the  enterprising  citizens  of  this  section  of 
the  State  have  been  devoting  themselves  to  the  subject  of  agricultural  improve- 
ment ; and  by  the  proper  application  of  compost,  marl,  and  other  manures,  and 
the  use  of  other  means  which  a knowledge  of  this  branch  of  education  has  placed 
at  their  command,  they  have  redeemed,  and  made  productive  and  valuable,  lands 
heretofore  worn  out  by  an  improper  mode  of  cultivation,  and  consequently  aban- 
doned by  the  farmer  as  worthless  and  unfit  for  agricultural  purposes. 

FARMERS’  register. 

Early  in  the  year  1833  Mr.  Ruffin  issued,  as  editor  and  proprietor, 
the  first  number  of  the  Farmers’  Register,  a monthly  agricultural 
magazine  of  64  pages  of  reading  matter.  In  the  editorial  column  of 
the  first  number,  after  calling  attention  to  the  low  state  of  agriculture 
in  Virginia,  and  discussing  the  reasons  for  the  same,  he  announces 
that  the  journal  is  started  to  serve  as  a medium  of  exchange  between 
the  farmers  of  the  State,  and  that  this  shall  be  the  chief  feature.  The 
Farmers’  Register  was  published  for  ten  years,  the  second  volume 
being  printed  on  the  estate  of  Mr.  Ruffin  at  Marlbourne  (Shellbanks) ; 
the  subscription  price  was  $5.  The  influence  of  this  journal  on  the 
agriculture  of  the  State  was  very  great,  the  tone  was  high,  and  the 
articles  were  carefully  written,  or  selected  from  the  better  class  of 
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agricultural  publications.  Nearly  half  of  the  reading  matter  came 
from  Mr.  Ruffin’s  pen,  and  the  subjects  on  which  he  expressed  him- 
self were  extremely  diverse  in  character. 

Although  much  of  the  matter  published  in  the  Farmers’  Register 
had  a direct  bearing  on  the  marl  question,  nearly  every  issue  con- 
taining something  on  the  editor’s  favorite  hobby,  yet  it  was  not  by 
any  means  the  only  subject  discussed.  Every  conceivable  question 
in  which  the  farmers  of  the  State  might  be  interested,  or  which  could 
affect  their  welfare  in  the  least,  was  carefully  treated.  Much  atten- 
tion was  given  to  the  development  of  roads  and  railways  in  the  State. 
Much  was  written  on  the  slavery  question.  Agricultural  education 
was  discussed  at  length.  But  the  operations  of  a practical  character, 
the  field  work  of  the  farmer,  received  the  greatest  attention. 

The  difficulties  attending  the  publication  of  such  a paper  at  this 
period  were  at  best  discouraging.  Mr.  Ruffin  complains  with  reason 
of  the  delay  in  the  delivery  of  his  paper,  which  in  one  instance 
required  fourteen  days  to  reach  a subscriber  at  a distance  of  180 
miles.  The  first  volume  was  printed  on  poor  paper,  although  it  is 
now  in  far  better  condition  than  can  be  hoped  for  a copy  of  the  ordi- 
nary agricultural  paper  of  to-day  at  the  end  of  a similar  period.  He 
suffered  from  the  delinquent  subscriber,  and  from  the  subscriber  who 
thought  that  the  price  should  be  reduced.  He  attempted,  as  has 
already  been  stated,  to  print  the  paper  on  his  estate  in  Hanover 
County,  but  probably  found  the  task  too  great,  as  the  third  and  sub- 
sequent volumes  were  printed  at  Petersburg. 

As  appendixes  to  the  Farmers’  Register  were  printed  the  seventh 
edition  of  Arator,  in  1840,  the  Westover  Manuscripts,  in  1841-42,  and 
the  third  edition  of  the  Essay  on  Calcareous  Manures,  in  1842.  This 
was  done  to  insure  the  wide  distribution  of  these  works,  and  inci- 
dentally to  save  cost  of  transmission. 

PUBLIC  SERVICES  OF  MR.  RUFFIN. 

At  the  meeting  of  the  legislature  of  the  State  in  1841,  a State  board 
of  agriculture  was  organized  and  Mr.  Ruffin  was  elected  a member; 
in  December  of  that  year  he  was  selected  secretary  and  held  that 
position  for  a year.  In  1842,  the  State  of  South  Carolina  having  made 
an  appropriation  for  an  agricultural  surveyor,  Mr.  Ruffin  accepted  the 
position  and  published,  in  the  following  year,  his  first  report,  being 
mostly  a statement  of  the  occurrence  of  beds  of  marl  in  the  State 
and  a plea  for  the  drainage  and  reclamation  of  the  swamp  lands.  On 
his  return  to  Virginia  he  was  instrumental  in  founding  the  Virginia 
State  Agricultural  Society  and  was  elected  the  first  president.  He 
advocated,  with  others,  the  establishment  of  a State  commissioner  of 
agriculture,  with  a good  salary,  and  the  right  to  employ  certain  scien- 
tific assistants,  but  the  plan  did  not  meet  with  the  approval  of  the 
legislature.  At  various  periods  during  his  life  he  was  connected  with 
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local  agricultural  societies,  and  by  his  earnestness  and  enthusiasm 
aroused  much  interest  in  cooperative  work. 

Mr.  Ruffin  was  an  enthusiastic  advocate  of  higher  education,  sug- 
gesting the  establishment  of  an  agricultural  college  supported  by  the 
State.  In  the  main,  the  details  of  his  plan  were  such  as  are  in  opera- 
tion in  the  agricultural  colleges  of  the  present,  except  that  the  stu- 
dents might  pay  all  their  expenses  by  work  in  the  experimental  fields 
connected  with  the  college.  The  experience  of  past  years  has  shown 
this  to  be  impossible.  An  essay  on  the  subject  of  agricultural  edu- 
cation, published  at  Richmond  in  1853,  won  a prize  offered  by  the 
State  Agricultural  Society. 

As  was  usual  with  the  prominent  men  of  Virginia,  Mr.  Ruffin  took 
great  interest  in  the  political  affairs  of  his  native  State.  In  1824  he 
was  elected  to  the  senate  of  Virginia,  and  served  three  years.  In 
1841  he  published  Observations  on  the  Abuses  of  the  Banking  Sys- 
tem, and  in  the  following  year  at  least  six  numbers  of  a periodical 
publication  under  the  name  Bank  Reformer.  These  works  were 
called  forth  by  the  financial  agitation  of  the  time. 

In  1855  a collection  of  the  more  important  agricultural  writings  of 
Mr.  Ruffin,  previously  published  in  various  periodicals,  were  gathered 
together  in  Essays  and  Rotes  on  Agriculture.  This  included  an  essay 
on  drainage,  a prize  essay  on  the  Southern  cowpea,  a discussion  of 
remedies  for  malaria,  and  articles  on  the  culture  and  uses  of  clover, 
method  of  harvesting  wheat,  the  moth  weevil,  prairies,  deserts,  peat 
bogs,  usefulness  of  snakes.  This  list  illustrates  the  versatility  of  the 
man,  but  can  give  no  idea  of  the  real  value  of  each  article  or  the  con- 
cise and  easy  style  of  the  author. 

The  good  resulting  from  the  agricultural  teachings  of  this  man 
would  to-day  be  more  evident  had  not  the  war  left  the  State  of  Vir- 
ginia in  a very  depressed  condition.  The  use  of  marl,  once  so  com- 
mon, has  been  displaced  to  a large  extent  by  commercial  fertilizers. 
The  cheap’ slave  labor  made  it  possible  to  obtain  marl  at  slight  cost; 
it  does  not  now  pay  to  carry  it  to  any  distance.  Most  of  the  men 
whose  energies  were  spurred  to  new  effort  by  his  ready  pen  have 
passed  away;  but  among  the  intelligent  farmers  of  the  State  he  is  still 
remembered,  and  his  teachings  are  often  followed  by  those  who  have 
never  heard  his  name  nor  read  what  he  has  written. 

Edmund  Ruffin  conducted  his  experiments  with  such  attention  to 
details  and  with  such  a truly  scientific  method  of  preparation  and 
planning  that  we  may  look  on  his  work  as  some  of  the  best  done  in 
the  country.  He  certainly  was  ahead  of  the  investigators  of  the  day. 
He  proved  by  experimentation  not  only  that  the  practice  of  the  farmer 
is  often  ahead  of  the  proof  of  the  theorist,  but  that  the  work  of  the 
theorist  is  often  of  great  practical  benefit  to  the  farmer. 
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